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CORRIGENDUM

Mauritins Sugar Industry Research Institute
Annual Report 1963

Page 138, 6. Chemical Control Notes

First sentence should read “ ...apparent purity of juices
often lies very close to, and sometimes even exceeds,
the gravity purity”’.
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Table 89. The average crude protein content of dried filter muds produced
during the 1963 crushing season.

Crude Protein

Factory Type of Filter DM
F.U.E.L. Rotary (cloth) 14.9
Médine Rotary (cloth) 14.6
Mon Trésor Rotary (normal) 11.7
Highlands Filter press 16.7
Rose Belle Filter press 15.2
No feeding stuff containing up to 189 of by ParisH (1962) to improve the digestibility

crude protein, as dried scums do, has such a
low content of digestible crude protein, and
therefore, although from the point of view of
total protcin content scums would be cquated
to a good quality dried grass, from the point
of view of animal feeding they are the cquiva-
lent of only a poor quality hay.

The possible causes for the low digestibi-
lity of scums protein arc :

(a) precipitation of the protcin from a
strong solution of sucrose and reducing sugars
at a tempcrature of 100°C and wunder slightly
alkaline conditions, resulting in serious denatura-
tion of the protein.

(b) The coating of the protein particles
with wax which could prevent enzymic degrada-
tion of the protein.

(¢) The effect of the temperature uscd in
drying the scums. Air-drying has bcen shown

of the scums protein, but this is a difficult
mcthod of diying on an industrial scale, and
in any case the digestibility of the protein is
still fairly low, being only around 309,

(d) The composition of the basic ration to
which the scums are added may possibly affect
the digestibility of the protein they contain.

Rescarch into the cause of the low diges-
tibility of scums-protein is in progress, but it
does seem that some treatment of the dried
scums will be necessary before the full nutri-
tional potentiality of the protein they contain
can be cxaploited. Should it prove possible to
dry the scums carcfully, and if dewaxing im-
proves the digestibility, then this material may
play a wvaluable role in ruminant livestock
production in Mauritius; in the mecantime, as a
protection against possible financial loss, it is
desirable that they be considered only as the
equivalent of a poor quality meadow hay.
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REPORT OF THE CHAIRMAN

EXECUTIVE BOARD 1963

senior workers. Mr. Sydney M. Feillafé, Senior Assistant Chemist, died on the 14th March

at the age of 46 after a brief illness. Mr. Feillafé had been transferred to the Institute
in January 1954, after working for the Department of Agriculture’s Sugar Cane Research Station
since graduating at the College of Agriculture in 1939. The last years of his life had been spent
in close association with the soil survey of Mauritius, and his absence will be keenly felt.
On behalf of the Board and of the Staff, I wish to express here, to his wife and family, our
most sincere sympathy.

I?OR the second time in its short history, the Institute has lost the services of one of its

The Board held 13 mectings during the year, two of which jointly with the Research Advisory
Committee. Messrs. Richard de Chazal. René Noél, and H. Lallmahomed replaced Messrs. G. S.
de la Hogue, P. de Comarmond, and S. Bunjun.

Mr. Yves Wong You Chong was appointed to replace Mr. Feillafé and assumed duty on
Ist January, 1964.

Mr. C. Cavalot was transferred during the year from the Sugar Technology to the Chemistry
Division as field assistant to work on soil problems.

Mr. Maurice Abel, who has been employed since September 1957 as temporary laboratory
attendant in the Chemistry Division, was promoted on Ist July 1963 to the post, vacated by
Mr. Cavalot, of laboratory assistant in the Sugar Technology Division.

Messrs. C. Ricaud and C. Mongelard have been awarded one year post-graduate scholarship
at the Imperial College, the former by the British Council, and the latter by a Commonwealth
organization.

Mr. Adrien Wiehe informed the Board that he would be unable to continue serving the
Institute as Consulting Sugar Technologist at the end of 1963. I wish to place on rccord my deep
appreciation of the invaluable services he has rendered to the Institute over the past six years.

The Sugar Estates of Mauritius have kindly offered to erect on the Institute’s grounds a
building which will serve to house the World Sugar Industry Exhibition which had been on show
during the ISSCT Congress in 1962. The building s due to be completed in April 1964,
I am pleased to record here the Board’s appreciation of this gestuie which will enable
the Institute to have a memorial of the Congress.



I am pleased to report that the first beneficiary of the Aimé de Sornay Scholarship,
Mr. Raymond Maurel, has brillantly terminated his studies by becoming the 1963  laureate
of the College of Agriculture, with an cxceptionally high percentage of marks. Mr. Lim Sow
Tin, our sccond scholar, is procecding satistactorily with his studies. The third scholarship
was awarded to Mr. A. S. Gopaul who came out third at the entrance examinations.

In the last two Reports, my predecessor and I have madce strong pleas for the increase
of the level of cess. The final accounts of the Institute indicate a cash balance of
Rs. 213,000 at the end of the financial year, from which several commitments amounting to
Rs. 100,000 have to be deducted. It is clear, therefore, that until the revenue of the Institute
is placed on a sounder basis, the present financial situation of the Institute will rcmain insecure.
The Board studicd carefully this vital aspect of the work of the Institute and recommended
to Government in April 1963 that the level of the cess should be increased as carly as possible
in order to stabilize the finances of the Institute whilst creating a reasonable rescrve to meet
fixed commitments during ycars of short production

In closing this Report, T should like to express to my Collegues of the Board my gratitude
for their precious assistance, and record once again all my appreciation of the valuable services
of our Director and his Staff.

6 nd

Chairman

3

31st January 1964



IN MEMORIAM

SYDNEY F. FEILLAFE

1917 - 1963

SYDNEY FEILLAFE, born on the 2nd March 1917, died suddenly after a brief illness
twelve days after his 46th birthday. This sad news was heard with dismay by all his friends,
and, in particular, by his colleagues of the M.s.Lr.1. who held him in high esteem.

Feillafé obtained the Dilpoma of the College of Agriculture in 1939, and began his
career shortly thereafter as Ficld Assistant at the Sugarcane Research Station. He joined the
Royal Artillery in 1941, returning to the s.r.s, in 1945,

When the M.s.Lr.. was founded in 1954, he was seconded from Government Service
to join the division of Chemistry, being appointed Senior Assistant Chemist in 1957. During the
last six years of his life, he actively studicd the soils of Mauritius, being helped in this task by
knowledge acquired abroad, in particular at Rothamsted Experiment Station and Macaulay Institute
of Soil Science in 1956, and in Hawaii in 1960, after attending the 9th International Soil
Congress held in Madison, U.S.A.

Feillafé had acquired an unequalled knowledge of local soil types, and was well informed
on problems of soil fertility and cane nutrition. His passing away leaves a gap in the research
tcam of the M.S.LLR.I. where he is sadly missed by all his colleagues.



REVENUE AND EXPENDITURE ACCOUNT

YEAR ENDED 3ist

Running & Administrative Expenses
Herbarium Expznses
Interest paid ..
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Depreciation

AS AT 3list

ACCUMULATED FUNDS ...
REVENUE FUNDS
AIME DE SORNAY FOUNDATION

LOAN FROM ANGLO MAURITIUS
ASSURANCE SOCIETY LTD.

GOVERNMENT OF MAURITIUS
(Purchase of Buildings)

(sd) Ph. ESPITALIER-NOEL 3

>
(sd) D.H. FFRENCH MULLEN
(sd) P. O. WIEHE

1.601.585.97
3,367.97
27,748.49
100,030, —
135,541.15

Rs. 1,868, 243 JS

DECEMBER, 1963

Cess on sugar exported .o 1,724.423.42
Miscaflanzous receipts L. 136,299.50
Excess of Expanliture over R venue for the

vear, deducted from Accumulates Funds .. 7,520.65

Rs. l 86\._43 5‘5

BALANCE SHEET

1,465,512.87

104,128.21

25,000, —

285,107.—

140,491.45

Rs. 2 070 239 53

Board Memibers

Director

DECEMBER. 1963

FIXED AS3ETS (at cost less Jrpreciation

and amounts writt:n otf)

Land & Buildings .. 1,623,103.12
LEyuipment & Furniture :
Laboratories, Houses &

Oifices . 49,768.76
Agricultural Mw hinery &
V(,hldus . 45,856. —

T 1,718,732.88
CURRENT ASSETS

Sundry Debtors 38.117.89
Aim¢é de Sornay Foundation

Account .. . 25.000. --
Cash at Banks & m hand ... 238.388.76

T 301,506.65

Rs. 2 070 239.53

AUDITORS’> REPORT

We have examined the Bocks and Accounts of the
Institute for the year ended 31st December 1963, and have
obtained all the information and explanations we have
required.  In our opinion, proper books of accounts have
baen kept by the Institute so lar as appears from our
examination of those books, and the foregoing Balance
Sheet is properly drawn up so s to exhibit a true and
correct view of the statc of the Institute’s atlairs as at
31st December 1963, according to the best of our infor-
mation and the explanations given to us, and as shown
by the Books and Accounts of the Institute.

(sd) P.R.C. Du MEE,
C.A(S.A), FS.AA.

p.p. de CHAZAL, DU MEE & Co.

Chartered Accountants
Port Lous,
Moauritius,
February, 1964,



INTRODUCTION

HE Sugar Industry Research Institute has
completed in 1963 its tenth year of
active work, and the cover of this Annual

Report depicts the major changes which have
taken place during this period in terms of yields
of sugar, cultivated area,.and sugar production.

A review of the development and progress
of the sugar industry since 1954 will form the
main theme of the annual conference of the
Société de Technologie Agricole et Sucriére due
to be held in May 1964. Suffice it to say, at
this stage, that a better understanding of the
factors involved in production, together with
the determination of producers to go forward

in the most efficient manner, have resulted in
an increased production of 359, accounted for
by 209, increase in yields, and by an extension
of 159 in the cultivated area. In this con-
nection, it should be emphasized that the lands
which have been brought under cultivation in
recent years arc generally of lower potential,
being either very rocky, or situated under un-
favourable climatic conditions. Consequently,
the overall increase in yield of nearly 600 kgs
of sugar per arpent during the last decade may
be considered a creditable achievement, although
there are still many prospects for further
improvements.

THE 1963 SUGAR CROP

The major climatic factors influencing the
crop, namely rainfall and temperature, were
nearly normal in 1963 (fig. 1), and resulted
therefore in a production year which can be
regarded as representing the present normal
sugar potential of Mauritius.

From a detailed analysis of weather con-
ditions and the sugar crop, which appears else-
where in this report, it will be noted that
during the growing season notable moisture
stress was experienced on two occasions only :
early Febrnary and March. Average air
temperaturcs were nearly normal, while wind
velocity was slightly above the average in Dec-
ember and January. On the other hand, relative
insolation was below normal, except in March.

The prevailing climatic conditions from Novem-
ber 1962 to June 1963 were therefore very close
to those of a long-period average and are
reflected both in the normal cane growth re-
corded (fig. 2), and the yields of virgins and
ratoon canes (fig. 3).

During the harvest season, dry conditions
prevailing from August to early October, toge-
ther with abnormally low minimum air tempera-
ture and calm weather, werc all extremely
favourable for good maturation. Consequently,
the final value of 11.93 recoverable sugar 9 cane
was disappointing. This mediocre result may
be accounted for partly by the low relative
insolation experienced for six consecutive months
from April to December, and partly because
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Fig. 1. Rainfall and temperature  during the period
November 1962 to October [963.
of the carly start of the grinding scason.
It will be noted from fig. 4 that approximat-
cly 18°, of the crop was processed during
June and July. a period during which recove-

0

rable sugar °, cawne averagxd 10.74. To these
two adverse factors should be added the cifect
of varicties of an intrinsic lower sucrose content
such as M. [47 44, B. 3337 and M. 9348 which
represented an aggregate of 39°. of the total
cance produced (fig. 5).

The 23 factorics of the island crushed an
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Fig. 2. Canc growth in different sectors of the island

January-June 1963,

average of 263,000 tons of canes weekly during
22 weeks, the weight of cane processed (5,747,000
metric  tons) being the highest on  record.
Crushing began on the 17th Junc and ended on
19th December.

The morc important production data of the
scason under review are given below in com-
parison with those for 1954 to indicate the
changes which have taken place in the industry
during the last decade.
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1963 1954
Area cultivated, arpents 205,000 178,800
Arca harvested, "
Estates 99,560
Planters 93,440
Total 193,000 168,400
Weight of cancs, met. tons 5,747,000 4,280,000
Tons cane per arpent :
Estates 35.1 31.0
Planters 24.2 21.0
Average, Island 29.8 25.4
Recoverable sugar 9, cane 11.93 11.65
Tons sugar per arpent :
Estates 4.19 3.61
Planters 2.89 2.44
Average 3.55 2.96
Number of factories 23 27
Duration of harvest (days) 153 140
Tons cane per hour 97.8 67.8
(50t0222) (43to 141)
Tons canes crushed weekly 263,300 214,000
Sucrosc 9, cane 13.47 13.41
Fibre 9, cane 13.11 11.68
Molasses % cane 2.67 2.91
Purity mixed juice 86.3 86.1
Reduced mill extraction 96.0 94.8
Sucrose 9, bagasse 2.08 2.71
Reduced Boiling house
recovery 90.2 88.5
Reduced overall recovery 36.6 83.4
Total losses sucrose %, cane 1.70 2.00
Tons sugar 98.7 pol. 685,600 498,600

In view of thc fact that the 1963 crop may
be considercd to approach very nearly that of a
normal year, it is intcresting to analysc bricfly
the yields obtained by estates and planters in
different sectors of the island. These data,
which are shown graphically in fig. 7, indicate
that the West was the most productive area
both as rcgards canc yields and sucrosc content,
followed by estates in the Centre, East, North
and South respectively. The order was not the
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Fig. 3. Average yiclds of virgins and ratoon canes on
estates. Plain line: 1963 ; broken line: average 1956-
1962. Columns show the percentage area harvested
for cach category.
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same coneerning
peroarpent were

planters whose vyields of sugar
below the average island yield
by nearly 30° in the East. 2nd approximately
17°, in the North. South and Centre. the
average difference for all planters being 680 kilos
sugar per arpent from the islind mean, and 1.3
tons from ecstates mean. In terms of island
production. these shortfalls are cquivalent to
35,000 and 120.000 tons sugar respectively.
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Fig. 5. Varietal composition of the 1963 crop in different

sectors of the island.

CRUSHED

);/CANE

It is important to point out. however, that
marked progress has been achieved recently by
planters.  The trend of sugar yield per arpent
is shown in fig. 6. {rom which it may bc obscr-
ved that increases of approximately 20°, took
place between 1954 and 1963, but while improve-
ment shown by estates was gradual. that of

planters occurred only during the last three
ycars.
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CANE VARIETIES

Reference to Tables X and XVII (i) of the
Appendix shows the interesting feature that the
percentage arca cultivated under different varie-
ties in 1963 and the varietal composition of the
crop in weight coincided almost exactly. This
observation indicates that, in the absence of
disturbing climatic factors, the spectrum of
varictics cultivated at pressnt in Mauritius is in
equilibrium with the different environments
under which sugar cane is cultivated in the
island. The relative proportion of cane varis-
ties processcd in different sectors is shown in
fig. 5. which forms an intcresting contrast with

preceding similar diagrams, in particular with that
published for the first time in these reports
(vide Ann. Rep. Sug. Ind. Res. Inst. Mauritius,
1957« 12, fig. 5).

There were in 1963 eight major canc
varicties in cultivation. of which four showed
an increasc in area over 1962, namely M. 147/44
+~ 3% M.202/46 - 2°;, M.93/48 — 2% and
Ebéne 5047 — 1°,. The area under Ebéne 1/37
decreased from 21 to 18", that under M. 134/32
by 4°,. the Barbados varietics remaining approx-
imately at the same level.
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Fig. 8. Varicial compesition of plantations made on
estates in 1963.
The present trend o varictics may  be

gauged in a better way by reference to the areas
planted daring the yaar (figs. 8 & 9). M. 147,44,
M. 9348, M. 202/46 and Ebeéne 50/47 were the
four leading wvarictics. representing more than
809/ of plantations made in 1963. As regards
the distribution ol wvarieties in dillerent scctors,
M. 147/44 was dominant in the West, North
and East, followed by M. 202 46. Inthc South
and Centre, M. 93,48 was the most popular
varicty, followed by M. 20246 in the South,
and by Ebénc 50/47 in the Centre. The high
resistance to cyvelones of M. 14744 and M. 93/48
is no doubt an important factor which has
guided the choice of these varictics for new
plantations in arcas where they are well adapted.
On the other hand, the highly desirable charac-
ter of high sucrosc shown by Ebéne 50/47 and
the many qualitics exhibited by M. 202/46 have
also been operating in giving  these  varicties
high priority in spitc of thzir susceptibility to
high winds.
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Fig. 9. Area cultivated (plain columns) and areca planted

(shaded columns) under different cane varieties on
estates in 1963.

Yiclds of cane of the more important
commercial varieties on all estates of the island
(approximately 100,000 arpents harvested) are
shown below and in fig. 10. Becausc the pro-
portion of virgins to ratoons is high for varie-
tics which were released during the last 4 years,
data are presented in two groups :

Tons cane per arpent
Average all  estates

Difference from mean
in brackets

(a) Varieties released before 1959
M. 147/44 358 (40.7)
Ebéne 1/37 348 (=0.3)
B. 37172 47 (-0.4)
M. 31/45 339 (-1.2)
B. 34104 332 (-1.9)
M.134/32 326 (=2.5)
B. 3337 30.8  (-4.3)

(h) Varictics released after 1959
M. 253/48 42.5 (+7.4)
M. 202/46 39.7 (+4.6)
Ebeéne 50/47 39.2 (+4.1)
M. 93,48 37.1 (+2.0)

General weighted avcrage 35.1



— 15—

YIELDO TCA

M. 253 /48

M 202 /46 \§
NN

EBENE 50 /47

DEVIATION FROM  AVERAGE
M. 93/48 Y}

N
N

M. 134/32

,!

EBENE 1 /37
B 3337

N
NN
E

<
o
pre
™
&

7%

AREA HARVESTED
1000 ARPENTS

T

Yield deviation of commercial canc varietics on
estutes in 1963, Varieties released after 1959 are
shown on the right. Lower columns indicate area
harvested, proportion in virgin canes shaded.

Fig. 10.

It should be pointed out that the high
yiclds of M.253/48 were obtained on a relatively

* Individual data represent the average of 360 obscrvations

small harvested arca (1500 arpents as opposed
to approximatcly 4000 arpents for the other
nzw varicties). M. 253,48 had also the dis-
tinction of producing the thickest stalk : 8.47 cms
mean  maximum  diamceter; this  stalk  came
from La Gaicté, FUEL. In spitc of its great
vigour, itis improbable that the cultivation of
M.253/48 will be extended much beyond its pre-
sent limits becausce of inherent defects, such as
low sucrose and very low fibre.

The individual record yield was scored by
Ebene 5047 at Highlands S.E. (Béga). A
ficld of two arpents, 17 months old virgins
harvested in September produced 11.88 tons of
sugar per arpent (92.7 TCA, 12.82 recoverable
sugar) cquivalent to 1.65 tons sugar per hectare
per month. In the stalk diameter ‘competition’,
Ebéne 50,47 came second, with a mean maxi-
mum diameter of 7.80 cms, Savonnah S. E.
(La Baraque.)

The results of 10 «final varicty/fertilizer» trials
including the 4 varieties M. 202/45, M. 93/48,
M. 253/48 and Ebcéne 50/47 compared to M.
147/44 and Ebéne 1/37, will now be briefly
examined :

Data obtained in 1963 confirmed thoss of
1962 with regavds to sucrose content, fibre,
maturity behaviour and cyclone resistance.  But,
while in 1962 the results indicated the high
rank of M. 147/44 and M. 93/48 because of
their cyclone resistance, those of 1963 place the
emphasis on the high sugar productivity of
two other vatictics, M. 202/46 and Ebénc 50/47.
Any general recommendation therefore must, to
some cxtent, take these complementary results
mto account.

The following table based on two years
obscrvations* shows the major characteristics
of these varictics; data are expressed as devia-
tions from the general mean.

10 trials, 6 replicates, 3 dates of harvest, 2 ratoons.



Variety IRSC* Fibre O.*
M.147/44 —0.65 o L7
M.202'46 --0.10 — 04
M.9348 —0.25 - 1.4
M.25348 —0.75 — 1.6
Ebéne 1/37 -0.55 — 0.9
Ebéne 50/47 0.75 + 0.3
General Average 11.6 12.1

Concerning maturity bchaviour and cyclone
resistance, sufficient data are now avaitable to

group the four new commercial varicties as
follows :

Marurity Beliaviour Cyclone Resistance
M.147/44  Early to mid-scason Highly resistant
Ebéne 1:37 Early to mid-scason Very susceptible
M.202'46  Late Susceptible
M.93/48 Mid-season to Jate Highly resistant
M.253/48  Mid-scason Susceptible
Ebéne50/47 Early Susceptible

Since environments which suit best the two
standard varictics Ebéne 1/37 and M. 147/44 arc
well established, it has been thought preferable
to group the ten trials according to the relative
behaviour of these two varieties, Three main
environments may thus be distinguished :

(a) localitiecs where M. 147/44  outyields
Ebene 1/37 :

(h) intcrmediate localities where the 2
standards perform equally well ;

(¢) arcas where Ebéne 1/37 outyiclds
M. 147/44.

M. 147144 type

M.147/44 & Ebéne 1/37

Tons profitable sucrose per ArpentT
Cyclone year 1962 Normal year 1963

-0.17 —0.01
0.00 +0.11

- 0.13 —0.08
—0.07 —0.03
—0.15 —0.07
—0.07 -0.05
1.74 2.28

The results grouped on the above basis are
shown in fig. 11, which represents the average of
three harvest dates.

In the M. 147/44 typc areas, only the va-
rictics Ebéne 50/47 and M. 202/46 approached
the standard.

In intermediate localities, all four varieties
outyiclded the two standards, in particular
M. 202/46. M.93/48 and Ebéne 50/47.

Finally, in Ebénc 1/37 areas. only M. 202/46
deserves some credit.

The ultimate reccommendations concerning
the choice of varietics, however, are to provide
for each group of ccological conditions. varietics
which are most productive at different periods
of the crop. With this object in view and in the
light of results discussed above, the following
recommendations arc proposed concerning the
varietics M. 202/46, M. 93/48, M. 253/48 and
Ebéne 50'47. No mention is made in this
table of other commcrcial varieties, the behaviour
of which is already well known,

Areas where
Ebene 1/37

aredas are equally good 1ype areas
/st Tentative Ist 2nd Ist 2nd
choice choice choice choice choice choice
FFor Early Harvest M.147:43  Ebéne 50/47 Ebene 50/47 Ebénc 1/37
Middie Harvest M. 147 44 M.253/48 M.93/48 M.202/46 M.93/48
Late Harvest M.202/46 M.93/48 M.202/46 M.93/48 M.202/46

*  Anverage of 360 obscrvation, \RSC

T Average of 180 observations. Tons Profitable Sucrose per arpent - TCA x—

Industrial recoverable sucrose

o

o cane (0.9 x Sucrose °; Cane) — 1.8.
(IRSC — 4)

100
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A. M147/44 type localities :
perform equally well.

O — M147/44 ; A — M202/46 []

The characteristics and performance of new
unreleased varieties are discussed in full elsewhere
in this report, Mention should be made here,
however, of the variety M442/51 derived from the
cross B 37172 x M213/40 made at Réduit in 1951.
The possible release of this variety for commercial
cultivation is, at the time of writing, under consi-
deration by the Cane Release Committee which as
also been provided with data concerning six other
promising canes.

= M93/48 ;

IRSC

Benefit curves at levels of 1.0 to 4.0 tons of commercial sugar per arpent with corresponding yields of six varieties
B. Ebéne 1/37 type localities ;

C. Areas where M 147/44 and Ebéne 1/37

+ M 253148 ; < — Ebene 1/37 ; % = Ebéne 50/47.

M. 442/51 is a vigorous, erect variety with
yellowish stalks of thin to medium size. Its
qualities include : vigour, good ratooning, easy
trashing, high resistance to cyclones. On the
debit side, it has a low sucrose content and is very
highly susceptible to chlorotic streak. M. 442/51
is typically a late maturing variety, as exhibited
by the following data based on the result of 3 trials,
2 of which were harvested in virgins & Ist ratoons,
and one in virgins, 1st and 2nd ratoons.



—18—

EArRLY Mip LaTe
HARVEST HARVEST HARVEST
I.RS.C.
M.147/44 9.4 10.8 9.7
M.442/51 8.6 10.4 10.8
Tons profitable sucrose per arpent
M.147/44 2.22 2.88 2.27
M.442/51 1.89 3.11 2.56

CANE BREEDING

Another year of profusz arrowing made it
possible to complete a wide crossing programme.
Over 1000 crosses were made, the majority
being accomplished at Réduit S.E.S.

About 200 parcnt varieties were used in
different  combinations. Especially interesting
results were obtaincd in the cubicles of the new
greenhouse constructed in 1962 and used through-
out the crossing season. Nearly 300 arrows
were pollinated in these cubicles in area crosses
cmploying the acid solution tcchnique which
was used with much greater success than in the
past.

Ripe fuzz was dried and stored in a deep
freczer to be sown threc to four months later.
Some seed which had been kept in the deep
freczer since 1962 was found to germinate very
well when sown at the end of the year.

A total of 847 crosses were sown : 323 did
not germinate at all, and a further 282 were
discarded on account of poor germination. The
242 crosses which were retained gave an esti-
mated number of 90,000 scedlings. Once again
a proportion of fuzz (239 crosses) is being
stored for sowing next year incasc the crossing
scason is not so favourable.

Potting started towards the end of the year
and the scedlings will be planted in the ficld in
Fcbruary/Maich 1964,

From expcerimental results it would appear
that M.442/51 has a useful role to play as a
substitute for M.147/44 in areas suited for that
varicty, provided it is harvested not earlier than
beginning of September, and this frature cannot
be too strongly cmphasized.

AND SELECTION

Experimental work concerned with inherit-
ance of parental characters and with the effi-
ciency of sclection techniques continucd. Some
evidence was obtainzd on the nature of com
petition in singly planted stools, while in other
investigations, sclection for adaptation was
studied.

Physiological constants were estimated for
several parental cloncs and their progenics to
sce if these characters could be of use in selec-
tion. Results so far suggest that selection on
the physiological basis of these characters would
not be more reliable than selection by current
techniques.

The number of seedlings and varicties now
in course of sclection is given below :

(1) Secdlings from 1962 crosses

planted in 1963

1960—1961 scries
Varieties in bunch selection

plots

1959—-1961 series
Varictics in propagation plots
to be selected in 1st Ratoons
in 1964

1956 -1959 series
Varieties  in
trials

87,200
(iD)
9,066

(iiif)
2,046%*

(iv)

Ist selection 42243

* Of which about 13°; planted singly, the remainder in bunch.

** 1800 of these varicties are represented in two environments :

the super-humid zone.

**% 65 varictiss represented in two climatic areas.

four selection stations in the humid, and four in



16 months old Virgin M. 202/46, F.U.E.L., 78.1 tons per arpent.
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(v} 1953-1958 series
Varieties in  multiplication
plots for establishing field
trials in 1964 40
(vi) Varieties in variety and pre-
relcase fields trials
1946-1957 series 102
Ebéne varieties 9
Foreign varieties 6
_— 117

Of the latter group, the following varieties
may have a commercial future : M.39/49,
409/51, 442/51, 658/51, 13/53, 361/53 and Ebéne
88/56. Their characteristics are described in
another section of this report.

The valuable assistance of Mon Désert-
Alma S.E. was obtained in establishing a sub-

NUTRITION

Before we discuss briefly the various aspects
of cane nutrition, 1t is useful to consider the
10-year trend in fertilizer consumption by the
sugar industry of Mauritius. This is shown in
fig. 12, in which the amounts of NPK wused per
arpent are indicated.

Since 1954 nitrogen has increased by 12
kilos, and is now used at the average rate of
39 kilos per arpent. Phosphorus has passed
from 5 kilos to 23 kilos per arpent, while the
use of potassium has incrcased by 10 kilos to
reach 26 kilos per arpent.

Nitrogen. The interaction of varieties and
nitrogen fertilization was mentioned for the
first time in these reports in 1957, while atten-
tion has been repeatedly drawn to the importance
of eliminating phosphate and potash defi-
ciencies in order that the full effect of nitrogen
may Dbe translated in increased sugar pro-
duction per unit area.

Congcerning the first question, further evi-
dence was obtained in 1963 that cane varieties
may be classified as nitrogen-tolerant or into-
lerant. In the first group, increasing nitrogen
dressings do not lower the sucrose content.
Consequently, the nutiitive effect of nitrogen,
which results in increased leaf and stalk pro-

station on that estate for selection purposes.
An area of 25 arpents is to be utilized by
stages over the coming years. This station is
more conveniently situated than that of Britannia
which it will replace.

The propagation plot established in 1962
through the kind co-operation of Médine S.E.
produced an abundance of planting material of

new varieties for establishing 25 trials on
estates. It will be recalled that each variety is
now represented in four environments. The

design of these trials has also been modified to
accommodate a larger number of varieties. This
new procedure will greatly assist in obtaining
more reliable information in less time. 38
selections were planted during the vyear in
another propagation plot at Médine for use
in 1964,

AND SOILS
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Fig 12. Fertilizer trend, 1952-1963. Circles: N
triangles K ; squares : P.

duction, is fully recovered at harvest in terms
Fig. 13, based on data obtained in
«final variety/fertilizer» trials, shows clearly the
superior potential of M.202/46 and Ebéne 50/47,
in so far as nitrogen is concerned. The effect
of different levels of nitrogen on sucrose con-
tent of these varieties is given below :

of sucrose.
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Fig. 13. Varietal response to nitrogen. O - M 147/44 ;

A = M 202146 ;] - M93/48 ; L M 253/48;
x = Ebénc 1/37 ; * = Ebéne 50/47.

IRSC

0N IN 2N
M. 202/46 12.05 12.10 12.14
Ebéne 50/47 12.53 12.90 12.84
M.147/44 11.53 11.42 11.18
Ebeénc 1/37 12.71 12.19 12.34
M. 93/48 11.73 11.78 11.35
M. 253/48 11.40 11.40 10.95

The often heard slogan «high nitrogen-low
sucrosc» must therefore be restricted to «nitro-
gen-susceptible»  varictics, until it becomes
completely obsolete through the exclusive cul-
tivation of nitrogen-tolerant varictics.

It follows that with the extension of such
varieties, and with the gradual climination of
phosphate and potash dcficiencies, nitrogen
fertilization will tend to incrcase. [t is therefore
important to have full information on the effect
of form, placement, and time of application on
the efficiency of nitrogenous fertilization.

Studics on nitrification and the movcement
of nitrate in the soil have continued, and ficld

trials to study the cffect of form and placement
arc in progress. The results obtained so far
have decmonstrated  the  extreme  mobility  of
nitratc and the rupidity of the nitrification
process under conditions prevailing in Mauritius.
On this basis, it appears that nitrate-containing
fertilizers cannot be considercd as having special
merits.

The biggest breakthrough in nitrogen fer-
tilization may be the recent discovery of chemicals
which impede nitrification. Field trials with a
proprictary compound which shows promise in
this way were laid down during the vyear,
laboratory studies huving demonstrated that the
matcrial docs, in fact, inhibit nitiification in our
soils.

Phosphate. A rcview is made in  this
report of all experimental data obtained locally
on phosphatic fertilization. The sugar industry
of Mauritius is now very «phosphate-conscious».
and imports have incrcascd more than fourfold
in recent years. There has also been a marked
diversification in the types of phosphatc im-
ported : soluble phosphates which were hardly
used in 1954 now form an important part of
estatc supplics and arc used as supplements to
thc basic rock phosphate fertilization. On
estatcs with high soil pHs the soluble forms
of phosphatc have replaced rock phosphates
completcly.

On a field scale, phosphate applied to
ratoons has given good results in terms of cane
vield, but it is important that this treatment
should be used only in lands known to be
deficient in phosphate.

Potash. Although the
potash has been normal practice for many
years, the guidance offered by the Institute
concerning the level of potassic fertilization is
not always followed. This state of affairs was
reflected in the results of foliar diagnosis which
are discussed below.

The effect of possible leaching losses of
potassium has often been stressed, and estates
in the super-humid zonc generally have applicd
levels of potash sufficient to ensure that no
deficiency occurred in their plantations. In the
drier areas of Mauritius, howcver, some estates
have quitc unwarrantedly retrenched on these
potash applications with resulting deterioration of

use of muriate of
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the potash status of their cane lands. This is a
particularly unfortunate trend as  potash s
known to improve th: drought resistance of
Crops.

It should be stressed that only in the pre-
sencz of absolute proof of cxczssive fertility
build-up can a marked reduction in  potash
applications be mad:. and even then. the prin-
ciple of returning to the soil that which is taken
from it becomes operative. With the large
amounts of potash removed with the cane,
potash application should always be far heavier
than the twenty kilogrammes of muriate per
arpent which were applied to some canc lands
in 1963.

Foliar Diagnosis. The «permancnt sampling
units» referred to in the 1962 Annual Report
were used in 1963 for obtaining leaf samples for
foliar diagnosis. 816 such units were selected,
and sampling was carried out twice during the
grand period of growth. This project is a
«follow-up» procedure which will disclose, by
means of threc-ycar averages. the trend of NPK
nutritional status, thus constituting a permanent
check on current fertilizer practice.

It would be dangerous to use the single set
of results obtained in 1963 for gencral recom-
mendations. It is possible, however, to interpret
these data on a sector basis in order to ecvaluate
the potential loss of sugar production duc to
phosphorus and potassium deficiencies. The
results are expressed graphically in fig. 14, and
indicate, contrary to the belief held in som:
quarters, that the present nutritional P & K
status of sugar plantation is less favourable in
the drier west and north sectors of the island
than in the wetter east, south, and central
sectors.

Calcium, Magnesium and Trace Elements.
With the heavy dressings of nitrog:nous ferti-
lizers now being used, the soils of Mauritius are
being slowly acidified. The principal effect of
this acidification is a loss of soil calcium, but
secondary effects such as an increase in soluble
manganese or aluminum may be d:leterious to
cane growth.

Although the rate of acidification in the
tropics is not apparently as intense as it is
under tempecrate conditions, this is a factor to
be carefully watched, as the pH in the cane

line of old ratoons can fall by almost one pH
unit below the pH level of the soil i the
interlines.

Becausz of this increasing acidity, a study
has been mad: of the calcium and magnesium
status of cane growing over the whole range of
soil and climatic conditions occurring in Mau-
ritius.

The results are presented in detail in this
report and show that calcium and magnssium
levels are generally satisfactory.

A study was also made of the manganese
and silica levels of the 3 -6 sheaths collected
on 153 permanent sampling units for foliar
diagnosis. This investigation indicates wide
variation in both silica and manganese content,
from about 19, S,0, In canss growing on
ferruginous humic latosols, which are almost
senile, to about 59 in sheaths of canes growing
on gravelly soils of the sub-humid zone. The
mangancse content of the leaf sheaths varies
from 5 ppm on coral sand (a figure suggestive
of deficiency) to 300 ppm on strongly acid
soils, in which cascs manganese toxicity may be
suspected.

The ratio of manganese to silica contained
in the leaf sheath may prove to be a valuable
criterion concerning the occurrence of manganese
toxicity and this is being studied in conjunction
with liming and basalt incorporation.
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Fig. 14. Potential loss of sugar per arpent in different
sectors due to deficiencies of phosphorus and
potassium.
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The best soils of the island for sugar cane
growing contain between 50 and 75 ppm of
manganese in the lcaf sheath.

During the ycar the molybdenum spray
trials laid down in 1962 were harvested, but
although there was a slight indication of res-
ponse in the vegetative stage, yields of cane and
sugar were not affected.

Ficld trials with copper. zinc and molyb-
denum singly. or in combination, were laid down
during the year. and the results as they become
available will show if any danger of trace cle-
ment deficiency exists on our cane lands.

Soil Analyses. In 1963, sixteen estates sent
their chemists to work in the Chemistry labo-
ratory. Some eleven hundred soil samples
were analysed for available phosphate and pH.

We are now anproaching the stage when
the available phospnate and soil pH of most
estate areas is known. and this information is
proving of great assistance to cane growers in
rationalizing their fertilizer programmes.

With the increasing interest in soil acidity, it
is essential that all estates with lands in the
super-humid zone sliould have full information
on the soil pH in those areas.

CANE DISEASES

The absence of cyclonic conditions and
environmental factors which were on the whole
favourable to cane growth. have been conducive
to an uneventful year from the pathological
angle. The two major bacterial discases, gum-
mosis and leaf sculd. although still present in
the two collections of old varictic., have dis-
appeared from commercial plantations through a
scvere  screening seedlings  and
imported canes  before their for cul-
tivation. Red rot and smut assumad
minor importance through the cultivation of
resistant varietizs,  Chlorotic streak and ratoon
stunting, howcver, continue to be the two impor-
tant pathological problems with which the sugar
industry has to contend.

Preserved  material

of promising
release
have

ol galled sugar cane
leaves received from Réunion Island and South-
ern  Rhodesia  revealed. upon examination, a
histological structure similar to the one observed
in material affected by «Pscudo-Fiji» in Mada-
gascar. Such galls were present on the same
varictics in Mauritius.

Several cases of inflorescence rot  were
observed in a ficld of Ebéne 50/47. Exam-
ination revealed the presence of a specics of
Cephalosporium.

Ratoon Stunting Discase. Results in  the
ratoon stunting trial werce obtained at Pample-
mousses in fifth ratoons. The average reduction
in yield for virgins. first, third, fourth and
fiftth ratoons varied from 8¢, in Ebéne 1/37
to 19°, in M. 147/44. 1In a country where a

high number of ratoons are taken, and where
the occurrence of a violent cyclone in any one
ycar may render cxperimental results totally
unreliable, the assessment of varietal reaction
should be decided after obtaining data over
several years. Of the varicties released after
1959, results obtained in other trials indicate
that M. 253748 is the least susceptible. Ebene
5047 showed an averag: reduction in yield of
I1°; in virgins and first ratoons: M. 202/46 and
M. 93/48 are of about the same order of suscep-
tibility. So  far three varicties, M. 253/48,
Ebéne 1/37 and B. 34104, have reacted as mode-
rately  susceptible to  the disease. M.147/44,
formerly rated as moderately susceptible, has
alarmingly shown the highest reduction in yield
in two trials this year.

Experiments were conducted in co-operation
with the Manager of the Central Nursery on
the effect of the time of treatment at 50°C
on the germination of treated cuttings. After
temperature equilibrium in the bath, the fol-
lowing times of treatment were given : 2, 24,
24, 24 and 3 hours. An incrcase by 15 and
30 minutes of the normal treatment time of
2 hours results in a drop of 50° in germination
of treated setts. and an increase by 45 and 60
minutes led to a 75%, reduction. The installa-
tion of an automatic device for controlling the
time of treatment of cuttings at the Central
Treatment Plant s under study. With such
a device, the operation of the treatment tanks
would be under complete automatic control.
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Chlorotic Streak. As evidcnce on soil trans-
mission of chlorotic streak is building up, more
attention is bcing paid to the production of
resistant varieties In a resistance trial con-
ducted in the super-humid zone, the cight com-
mercial canes contracted infection within a
year. Infact, all varieties cultivatcd in Mauri-
tius, when grown under conditions favourable
to the discase, are susceptible. In a trial at
Union Park, out of 124 varictics subjected to
natural infection, 33 had not developed symptoms
before harvest. After ratooning, that number
was reduced to only 14. Of these, onc is known
to be susceptible, and another varicty showed
symptoms when planted out. In another trial at
Belle Rive, out of 33 varicties, 9 were symptom-
less before, and only 3 after ratooning. The
varieties which faled to show symptoms were
left under observation, and in addition have
been planted in larger plots.

Several hot-water treatment installations
were inspected during the year, and temperature
determinations made by means of needle thermo-
couples inside the cuttings during treatment.
On one cstate where a high incidence of chlo-
rotic streak in trcated canc had been seen, it
was observed that the required trecatment
temperature for the inactivation of the virus
was not reached inside the cuttings.

The area planted with treated cuttings
amounted to 4,760 arpents or 38.7° of the
total area planted.

Leaf Scald. The new method of inoculation
has led to a high level of infection in the
resistance trial. The wvarieties under test were
flanked by inoculated susceptible canes, and in
each varictal plot of four rows of 20 feet, the
two middle rows were inoculated, and the outer
rows left to natural contamination. All varic-

ties under test, except M. 147/44, a varicty
highly susceptible in Réunion, contracted
infection through inoculation. Howcver, only

the susceptible controls became naturally infect-
¢d. A trial including the promising scedlings
and imported canes has bcen established at
Belle Rive.

Gumming disease, Forty-two scedling cancs
under selection were included in the gumming
trial for routine asscssment of their reaction.
Studies on the natural infection of sugar cane

and Thysanolaena by gummosis, which were
initiated after the identification of two strains
of the gumming discase pathogen in the sugar
cane and Thiysanolaena, arc being continucd.
Pineapple disease. Scven fungicides
comparcd to the standard organo-mercurial
preparation in the control of pinzapple discase.
Although infection was. on the whole, fairly
low in the trial, four fungicides as well as the
standard significantly controlled the discase.
Reactions of seedling canes to major discases.
The whole procedure used in testing the discase
reaction of scedlings has been streemlined
(fig. 28). Resistance trials for gummosis and
lcaf scald, the two disecases which lead to
unconditional discard of susceptible scedlings,
are conducted carly during sclection; gummosis,
on seclected wvarietics from first sclection trials,
and leaf scald a ycar later. A preliminary
chlorotic streak trial is conducted at the same
time as the leaf scald trial. Two yecars later,
scedlings  selected in first ratoons from  the
variety trials in four environments are included

WCre

in a chlorotic strcak trial, and additional
cuttings arc subjected to the long hot-
water  treatment and planted at  the central
nursery for inclusion, the following year,

in two ratoon stunting trials, onc in the super-
humid and the other in the sub-humid zone.
Asscssment  of the varictal rcaction to other
discases, chicfly red rot and smut, will be
conducted as in the past, during inspection of
the various selxction trials in different localities.

Control of Ratoon Stunting disease. The
central hot-watcr treatment plant treated 510
tons of cuttings against ratoon stunting for the
central  nursery. Tn addition 2,500 tons of
planting material were given the short hot-
water treatment (50°C for 30 minutes) against
chlorotic streak.

Plantations made on estates with healthy
material derived from their A nurserics, esta-
blished with cuttings treated at the central treat-
ment plant in 1962, amounted to 962 arpents
or only 7.89% of the total arca planted. How-
ever, B nurseries cstablished in 1963 on indivi-
dual estates with cuttings obtainced from the
central nursery covered a total of 610 arpents.
This should plant 6,000 arpents, or 509, of the
arca of recgular plantations in 1964. Such an
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arca represented, in 1963, 11.6% of the total
arca under can2 on cstates,

The Central Nursery supplied nearly 2.000
tons of cuttings to cstates. In 1963, the total
area under A nuiserics amounted to 150

arpents.  This should supply suflicient planting
material to establish at least 1500 arpents of B
nurseries on estates in 1964 Such an arca
would be adequate to meet the total planting
requirements of cstates the following year. and
to provide the agreed supply of cuttings to
small planters in the various lactory arcas.

Fiji disease in Madagascar., Thc Patholo-
gist visited the East coast of Muadagascar in
March and was able to assess the progress made
in the cradication of Fiji discase. The replace-
ment of susceptible canes by resistant varictics,
mainly Pindar. has boen carried out in the com-
mercial plantations. and it 15 expected to com-

CANE

As  mentioned in the  preceding report,
unusual attacks of the Red Locust ( Nomadacris

septemfasciata  Scerv.) occurred in December,
1962. The attacks were the vresult of high

populations of the young stages. or hoppers,
and they continucd to be reported throughout
January and into February of the year under
review when development to the adult stage was
completed.  Badly attacked ficlds were restricted
to more or less limited arcas inthe North, East,
and Centre of the island. and immediate treat-
ment with insecticides was required to suppress
the outbreaks and prevent intensification and
extension of cane damage. A total of about
850 arpents of cane were treated. being ecither
sprayed or dusted with Aldrin.  Though often
hindered by the height and density of the wvege-
tation, 1insccticide application was  gencrally
cffcctive and all serious attacks were suppresscd.
As a conscquence of these high hopper popu-
lations. (reproduction occurs only during the
hot season). adult locusts were extraordinarily
abundant in some regions from March onwards,
and though they themsclves caused no appre-
ciable damage. threatened to give rise to more
scrious  hopper outhreaks when breeding com-
menced at the end of the year. Fortunately,

plete the eradication campaign in the innumerable
scattered village plantations in the whole pro-
vinc: by the end of the year. In 1964, the
roguing gangs will be concerned mainly witn
th> control of volunteer stools.

The control measures adopted by the Mal-
agasy Government to prevent the entry ol sugar
cans into the port arca of Tamazatave, to control
the sale of canc for chewing in the markets
of th: town. and to replace susceptible canes
by resistant varicties in the vicinity of Tamatave,
continued to operate satisfactorily during the
year.

In the resistance trial at Brickaville, M.202/46
has shown resistance to the discase so far. The

variety is. however. highly susceptible to the
strain of the leaf scald pathogen present in
Madagascar.

PESTS

such new outbreaks did not materialize in

December, probably owing to the abnormally
dry conditions prevailing in that month which
adversely affected deovelopment of the eggs in
the soil.

The red locust, always present
ficlds to some ecxtent. is normally
and scen only as odd individuals.  During the
recent  outbreaks. many of the phenomena
associated with swarming of locusts. such as
changes of body colour and gregarious bechaviour,
werc observed and they are of considerable
biological interest.  The reason for this increased
activity of the red locust is not known. While
it may be a result o weather factors favourable
to the insect. it is interesting to recall that
locusts appear to have been the first entomolo-
gical problem that confronted the agricul-
turalist in Mauritius and that the «Martin» or
Indian Minah Bird (Acridotheres tristis) was
purposely introduced in 1763 as a predator.
It has been considered that the introduction of
this bird reduced the locust problem to negli-
gible proportions. and the recent outbreaks of

in  cane
INNoOCcuUous

locusts may perhaps be attributable to the
effect of the successive cyclones of 1960, 1961,

and 1962, on the bird population.
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The army worm  (Leucania loreyi Dup.)
was again troublesome in many ficlds of young

ratoon canc. As previously described (Ann.
Rep. Sug. Ind. Res. Inst. Mauritius., 1961 62).
the adults of this insect congregate in
ficlds which are burnt at harvest. presumably

because the smell of fermenting matter attracts
them. and the cges they then deposit give rise
to very large numbers of caterpillars.  The
new ratoon shoots may consequently suffer
almost complete defoliation about four weeks
later, but thereaflter. when the caterpillars trans-
form to moths, the shoots wusually recover
quickly because the moths disperse and further
defoliation is ncgligible. Experiments to dcter-
minc the cffect of defoliation on ratoon canes
have now shown that removal of leal blades
4-6 weeks after previous harvest may cause an
appreciable loss of yield, amounting to scveral
tons of cane per arpent, despite the rapidity

with which shoots recover their foliage. When
fields arc burnt at harvest. it is thercfore
advisable to inspcct them closely about two
weeks later and to  apply insecticide imme-
diately if army worms arc detected.

Studies on the sugar canc scale imnsect,

(Aulacaspis tegalensis  Zehnt.) and on the stalk

moth borer (Proceras sacchariphagus Boj.) were
continued.  In the continuing search for para-
sites which will attack the latter, Trichospilus
diatraeae C. & M. was imported from India

and several thousands rcared in the laboratory
for release in the field. Other parasites received
from India. Cam. ond S.
nicevillei Bingh.. were also released.

[t was not possible during the ycar to arrange
further importations of  Diarraeophaga  striatalis
Sn. from Indonesia for trial against Proceras, but

Stenobracon deesae

this project is still given high priority and
close contact 15 maintained with the Director

of the Commonwealth Bureau of Biological
Control.

The appcarance in Mauritius of the notor-
ious rhinoccros beetle.  Orycres rhinoceros (L.),
cannot bc passed without mention.  This
insecct.  a major pest of coconut, was found
during the year by Government officers to be
so well established in the Baic du Tombeau
region that no hope of cradication existed. The
beetle is recorded clsewhere to occasionally feed
upon sugar canc stalks and it may well do so
under local conditions.  However., it is not
considered that the presence of this new pest

constitutes any danger to canc plantations.

CANE GERMINATION

Studies on the effect of different growth
substances on the germination of M.93/48. using
three typ.s of cuttings — top, middle. and bottom —
were continued. Gibberellic acid. arginine and
sodium nitrate were tested at concentrations
varying from I p.pm. to 260 p.p.m. Single-
eyed cuttings. 3 ins. in length and pre-treated at
52 C for 20 minutes. were used and immersed
for 20 minutes in respective solutions of the
growth substanccs.

From the data obtained.
that :

it was established

(1)  The threc chemicals did not improve the
germination of bottom cuttings through-
out the concentration range used.

Gibberellic acid promoted germination of
top and middle cuttings at concentrations
up to 50 p.p.m.. but exercised an inhibit-

(ii)

ory cffect above that concentration.
Arginine and sodium nitrate bchaved in
a similar manner i stimulating the ger-
mination of top and middle cuttings at
all concentrations used (16 p.p.m. N to
64 p.p.m. N).
Experiments were also carried out on the
germination of M.93/48 at two scasons of the
year. May-June and August. The germination
of the three types of cuttings, — top. middle.
bottom — was compared to that obtained from
a mixture of the three catcgories, which is the
usual practice on sugar cstates, The cuttings
were derived from stalks of different physiolo-
logical age (10-13 months) and were subjected to
the short hot-water trecatment before planting.
Germination  counts  were recorded  six  and
twelve weeks after planting. respectively.

(ii1)
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From the results obtainod, it was concludzd
that physiological age had a marked cffect on
germination, cuttings dzrived from the youngsst
stalks giving the highest germination counts.  In

gencral, top cuttings germinated better than
middle and bottom cuttings, particularly in the
hot-water treated series.

WEED CONTROL

Ten  trials laid down in 1963 to
compare the effectivenzss of substituted urcas
versus substituted triazines in the super-humid
zone. DCMU, CMU, Simazinec and Atrazine
were applicd before canc emergence at rates of
3-4 1b active material per arpent. Weed
surveys carricd out 3 months after herbicide
application showed that at equivalent dosagos
DCMU gave consistently Dbetter results than
CMU and the two substituted triazines Simazine
and Atrazine.

Combination of various herbicide mixturcs
consisting of Urox, Lorox, Fenac or CMU with
Sodium Chlorate; Simazine, Atrazine or Atra-
tonc with Pesco 18/15, were compared to
Pesco 18/15, to DCMU with Sodium Chlor-
ate, and to DCMU with a low volatile
ester of 2,4-D. The results obtained showed
that in the high rainfall arcas, Pesco 18/15
uscd alonc gave very poor results, The mix-
ture DCMU-sodium chlorate proved more
effcctive  than the mixture DCMU-ester. Of
the combinations Simazine, Atrazing or Atratone
with Pesco 18/15, the Atrazine combination
proved the more effective, particularly in trials
laid down in the humid areas.

Studics on the cffects of DCMU on germ-
ination and early growth of the following
commercial varieties M. 1[47/44, M. 202/46,
M. 93/48, M. 253/48, Ebénc /37, Ebénc 50/47,
B.3337, B. 34104 and B. 37172, wcre carried out.
DCMU at rates of 3,4.5 and 6 1b active matcrial
was applied a week after planting. Visual
obscrvations were mad: at fortnightly intervals
and canc mcoasurements were recorded three
months later. From the data obtained, it was
established that DCMU, at rates of application
used, produccd no adverse effects on the germ-
ination and ecarly growth of these varietics.

A scries of 10 trials werc conducted on the
effect of Dalapon, Paraquat, and Fenac, on
yicld of cane and sugar. The herbicides were
applied in first ratoons from one week to one

WCrc

month after harvest on the following varieties:
Ebénce 1/37, Ebénc 50/47, M. 147/44, M.93/48
and B.37172. From the results obtained, it was
found that Dalapon at rates varying from 4-16 Ib.
per arpent affected cane yield in all the varieties
cxcept Ebéne 1/37. Decreasc in sugar comntent
was obscrved in two varicties : Ebéne 50/47
and B.37172, but only at the higher rates of
application. Paraquat produced a scorching
eifect on young cane shoots with few malform-
ations, but no advirse effect on yield of cane
and sugar was registered. Fenac applied at
rates of 2-3 Ib active material per arpent affected
cane yicld in one experiment out of four, but
had in general no adverse effect on sugar
content. Therc arc indications, however, that
at 3 lb per arpent it might prove toxic to cane
growth.

Substituted Uracils. Hyvar isocil and Hyvar
X bromacil were again tested in 1963 The her-
bicides were logged-sprayed at rates varying from
5.0t0 0.7 b active ingredient per acre a week after
planting and before weed cmerg:znce. The two
chemicals  affected cane growth at all rates
above 0.8 1b. Excellent weced control was
obtaincd throughout the concentration range
used, and of the two Uracils, Hyvar X bromacil
was the better. Experiments on the effect of
these  herbicides on cane and sugar yields in
first ratoon crop arc in progress. Exploratory
work on the use of these two chemicals in

combination with DCMU has given very
promising results.
Tordon, a decrivative of picolinic acid,

proved slightly less effective than DCMU at
equivalent dosages but proved toxic to cane
growth at all concentrations used (5.0 — 0.7 1b).

Cotoran was comparatively less effective
than DCMU and had no adverse effects
on canc growth,

The two substituted triazines Ametryne and
Prometryne gave very similar results but proved,
in general, to be less effective than DCMU.
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IRRIGATION

A survey of cane areas under irrigation was
carried out during the ycar and revealed the
following salient features. A total of 28500
arpents is irrigated at present, of which 709, by
furrow and 309% by overhcad. Of the latter
type, three main systems are used : high pres-
sure water distribution (100 lbs’sq. in) over
a very small arca; medium pressure sprayers (70
Ibs/sq. in.) over 8000 arpents, water being deli-
vered either by rainers placed at 120 feet intervals
(489,), or by mobile «booms» (47%,); low press-
ure water distribution (20 lbs/sq. in), used
under special circumstances, the total arca irrigated
by such system being approximately 500 arpents.

Cane growers are becoming increasingly
conscious of the value of complementary irri-
gation, and the advice of the Institute was
sought on several occasions for the installation
of irrigation systems. There is no doubt that
better utilization of our water resources, both
surface and underground, would result in a
significant  increase in the island’s sugar
production.

In view of the interest shown ia the develop-
ment of irrigation, it is important that the
M.S.I.R.I. should obtain as much information
as possible on the fundamental, as well as the
economic aspects of irrigation. Much data are
already available on the water requircments of
various soil types for different climatic conditions,
as well as on effect on yields, and relative costs of
different systems. A comprehensive experiment,
however, was initiated in 1963 at Mddine S.E.
(Palmyre), on the samc experimental site which
had been used since 1957. The installation of
six lysimeters was completed to study the

consumptive usc of water in relation to soil and
climatic factors. The recording of data began
in June 1963, and will continue for a planncd
period of threc years. The variety used is
M. 147/44. and the soil types includ: low humic
latosols (Richelieu and Réduit families), and
latosolic reddish prairie (Médine family).

In an endcavour to evaluate irrigation
practice by physiological tests, a large number
of samples were gathered from six of the «final
variety/fertilizer» trials in order to study the
moisture status of the plant, as revealed by the
humidity of the 4-5 joints, in relation to growth.
These data, which are reviewed in detail clse-
where, showed that :

(1) Moisture content of the 4-5 joints was
the same for two varieties tested and was
not affected by fertilizers during the
grand period of growth.

()  Young ratoons showed a slightly higher
moisturc content in the joints than older
ONCs.

(iii) A highly significant correlation was found

between 4-5 joints moisture and spindle
elongation during the summer months.
The range of moisture content in relation
to clongation varied from 91°/, 10 cms.
elongation per weck, to 859, no clonga-
tion.

The testing of moisture content of the 4-5
joints probably constitutes onc of the soundest
physiological clues to the evaluation of irriga-
tion practice, starting when the canes are three
months old (virgins or ratoons), and cnding six
to eight weeks before harvest,

CLIMATIC MAP

In an cffort to improve our understanding
of the various ccological conditions which obtain
in Mauritius, more specially for arcas devoted
to sugar cane cultivation as well as for experi-
mentation, the Institute is planning the publi-
cation of a detailed climatic map and has, in
this connection, obtained the full co-operation of
the Director of the Meteorological Services.

The world-wide system of classification of
climates elaborated in 1948 by Thornthwaite
is followed, and the scale of the map will be
the samc as that chosen for the soil map
already available at the Institute (1 in 100,000).

Two sets of basic data are nceded for arri-
ving at the symbols used in the final classifica-
tion : accurate records of air temperature and
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of rainfall, both on a monthly basis, for a large
number of well distributed stations.

The more difficult problem of air temp-
crature has been solved satisfactorily by comparing
observations made in recent years at contrasted
heights and cxposurcs. on four reliable stations
on the windward side¢ of the island, and on four
others on the leeward side.  The fall of temp-
erature per 100 metres clevation has been cal-
culated for cach month and for cach exposure,
windward, lceward, and transition.

Six months winter rainfall (May to October)
expressed as a perceentage of the annual value
has been found to be of considerable help in
judging cxposure correctly.

Graphs have been drawn to find out
monthly potential evapotranspiration according
to Thomthwaite's formula, cxpressed in milli-
metres of water as a function of temperature. i.c.
of height and exposure.

On the other hand. monthly rainfall data
have been brought up to date by the Metcor-
ological Services for the 221 sclected stations.
covering the 30-ycar period, 1930-1959.

Starting for thc monthly potential cvapor-

ation values computed from air temperature for
the wvarious stations sclected. and from  the
monthly rainfall observed, and assuming a
stundard available water capacity of 75mm for
the soils of the islund, the water balancc can
be calculated. giving the magnitude of the water
deficits and excesses for each month of the year
on an average. This water balance sheet allows
for the computation of the special indices re-
quired for the classification of climates.

Four groups of thermal efficiency, and
seven groups of moisture efficiency have been
obscrved on the islind. They give rise locally
to some fificen types of climate which will be
represented on the climate map of Mauritius.

Apart from the classification and mapping
described above, a special study will be made
on the drier climates. Water balance will be
computed separately for each of the thirty
years, and the sixth moisture deficit from the
highest one observed will serve as a measure of
the peak water requirement for a normal period
of five years. Such information will be of
great value for the rational planning of irriga-
tion schemes.

FIELD EXPERIMENTATION

A full programme of field experiments was
carried out during the ycar, concerning variety
testing, fertilisation and amcndments, cultural
operations, resistance to pests and discases,
irrigation, potentialitics and  phytotoxicity of
herbicides. In  addition to experiments on
stations, 150 ficld trials were harvested, and 92
planted for futurc observations on estatc land.
Grateful acknowledgment is made to the
managars  of sugar estates for the facilities
granted to carry out this programme of ficld
expcrimentation.

Five series of trials on cultural operations
will bc mentioned specifically in  this scction.
They include spacing between rows; ridge versus
furrow planting in relation to c¢nvironment;
carthing up and cultivation of interlines; trashing
at different dates; and finally sclective harvesting.
It should be pointed out that valid results from
experiments on cultural practice are probably

amongst the most dfficult to obtain, not only
because of the interaction of many factors, but
also because differences in yields between com-
parative treatments may be smaller than the
experimental crror. By pursuing these experi-
ments over a long period of time, however,
it might bc possible to obtain reliable inform-
ation which will prove or disprove the validity
of several agricultural practices which are pecu-
liar to canc agriculture in Mauritius.

Ficld experiments standing for the 1964
harvest. but excluding many t.ials in  which
weights arc not recorded. arc summarised below.

Variety :
(1) First Selection trials ... e 22
(u) Variety trials ... 60
(i)  Final variety/fertilizer trials ... 10
(iv) Ratooning capacity ... e 2



Cultivation :
(i) Ridge versus furrow planting T
(i) Spacing of canc rows .. 10
(itf)  Clean versus sclective harvesting ... 14
(iv) Interline cultivation ... ... 10
Fertilization and amendments :
(i) Nitrogen ... ... 14

SUGAR

The main rescarch projects studied during
the year were :

(@) Juice Preservation in Clarifiers during
shut-downs. A survey made during the inter-
crop having shown that the purity drop in
clarifiers during week-end shut-downs amounted,
on the average, to several degrecs in most fac-
tories, it was decided to study the problem
under local conditions. From the results of
tests carried out in several factories, it was shown
that purity drops can bc markedly reduced by
exercising strict control on the pH, and particu-
larly on the temperature of the juice during the
shut-down  period, resulting in substantial
savings at very little cost.

(b) Direct Determination of Fibre in Cane.
Following thc adoption in Queensland of the
«Jeffco Cutter Grinder» for the detcrmination
of fibre in planters’ canes, a machine was order-
ed for tosting under local conditions and as-
certaining its advantages, if any. over the
«Cutex» fibrator used by the Central Board at
present. From the large number of compara-
tive tests made, it was concluded :

(i) That the «Jeffco» is a better machine
than the «Cutex» for defibrating cane
samples with a view to determining
their  fibre  content. Whereas the
«Cutex» can take only clean canes, the
«Jeffcon can be fed with the raw
material as fed to the mills, and sam-
pled prior to, or after, chafling by the
cane knives to be defibrated by a
shredder.

(i) Phosphate ... 9
(i) Calcium and magnesium 4
(iv) Organic matter 9
(v) Basalt 6
Discascs 4
Pests 9
0

Effect of herbicides on vields ... o]

MANUFACTURE

That the mcthod of cold water extract-
ion of the shredded material during
24 hours, is neither very accurate, nor
reproducible, and should be replaced by
the so-called disintegrator - method
developed in Hawaii, and followed at
the M.S.LLR.I.

(¢) Power Consumption of C-Massecuite
Crystallizers. A study of the power consump-
tion of various types of C-massecuite crystalli-
zers has yiclded intercsting information. It was
observed, for example, that most of the encrgy
consumed by a crystallizer fitted with revolving
cooling coils is taken up by the reducing gear,
and that the increase in power consumption
between hot and cold massecuite is, under
average operating conditions, of the order of
20 per cent only.

(d) Magma of regular crystal content. A
number of tests were carricd out at Riche-en-
Eau to judge the merits of a device designed by
the Factory Manager to produce magma of
morc regular crystal content. The device con-
sists esscntially in a small tank which 1s fitted
with pneumatically controlled valves and which
delivers a pre-sct volume of syrup each time the
C-sugar afterworker centrifugal discharges. The
tests have shown that. with this device, the magma
produced has a much more regular crystal
content than when the addition of syrup is
manually controlled.

(i)

(e) Calorific value of bagasse. The deter-
mination of the calorific value of bagasse from
several new cane varieties has yielded results



which differ very little from those obtained by
previous workers on canc varictics grown in
Mauritius in the past.

(f) Studies on Osmophilic Yeasts. Fermen-
tation tests and plate counts on osmophilic agar
were conducted on 33 sugar samples from
factorics, and 23 from the docks. In addition,
61 samplcs of massccuite were studied.

The results obtained indicate that the yeast
population of raw sugars fluctuates considerably
from factory to factory. and from the beginning
to the end of the crushing scason.

Studics on samples, taken during discharge
of the crystallizers, showed that the yeast cont-
ent of the massccuite was low and fairly const-
ant, cxcept towards the end of the crop when
the last few samples taken showed a considera-
ble increase in yeast population.

No conclusions could yet be drawn on the
effect of a germicidal treatment of the crystal-
lizer on the control of osmophilic yests in the
massecuite.

g) Glucose : Fructose Ratio. For a
number of years it was observed that the Appar-
ent Purity of juices is often higher than their
Gravity Purity. The tentative explanation put
forward was that the glucosce: fructose ratio of
certain varictics may be different from that of
others. A study carried out during the last
crop showed that the amounts of glucose and
fructose in juices and molasses may vary con-
siderably from sampl: to sample, henee causing
diffcrences  between  Apparent  and  Gravity
Purities of final molasses.

() Maxwell Boulogne scale. In  most
factorics of Muauritius, final molasscs are weighed
in Maxwell Boulogne scales, and in all cases
the tarc of the scale is obtained by
weighing water.  This is an incorrect procedure
which is bound to vyicld a larger tare than if
final molasses were used. As a result, the
weight of molasses registered is  inflated and
und:termined  losses  deflated. From  a  series
of tests carricd out in one factory during the
crop a difference in tare of 38 kgs per dump
was record:d on the average for a 1000 kg.
scale when taring with molasses, as compared to
the tarc obtained with water. If the wcight of
molasses of the factory were corrected accor-

dingly, its undctermined losses per cent cane
would incerasc by 0.03. Hence it is recommended
that Maxwell Boulogne scales used for weighing
final molasses be tared with the product itself,
but a still better proposition would be to use
a self-taring scale such as the Scrvo-Balans.

(i) Preservation of juice. Tests carried out
on the preservation of composite juice samples
with basic lead acetate have shown that when
the sample is kept mn a refrigerator overnight,
the amount of lead salt to use is 10 grams per
litre, or half the amount normally used when a
refrigerator is not available.

Advisory Work. 1t 1s gratifying to record
that the advice of the Sugar Technology
Division s being sought more and more cvery
year. It has even been found necessary to
turn down one or two requests for advice as
the work involved would have taken up too
much time and would have bcen detrimental to
the rescarch duties of the staff. Further,
although it is always with pleasure that studies
arc made and reports written for individual fac-
tories or corporate bodies, the policy of the
Institute must be, as far as possible, to study
only problems which are of general interest,
rather than those which are specific to an indi-
vidual factory.

The most important studiecs made during
the year on various aspects of manufacture and
chemical control, on items of machinery and on
plant lay-out, included the following items :

(¢) Milling. Modifications to milling tan-
dem; calculation of mill settings; calculation of
IHP of milling engines.

(b) Processing. Calculation of amount of
steam that may be bled from evaporator for
juice heaters; chemical cleaning of evaporator
tubes; analysis of bugacillo, and recommenda-
tions on filtration; recommendations on the
capacities of vacuum pan and crystallizer depart-
ments; stopping the development of fine grain
in B. massecuitc; modifications to magma mixer;
study of capacity of C centrifugal battery.

Chemical Control. Due to various rea-
sons, difficulties were encountered in the
chemical control of several factories. In some

of them the undetermined losses appeared to be
abnoimally low, whilst in others they seemed
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abnormally high. A numbor  of  visits  were

paid to thesc factorics. and recommendations

made m two of the cases afeer o full study of

the main factors involved.
Instrumeitation. The
Instrumentation  Engincer ought
and morc every 1953 he
was called upon to : cheek or repair 9 pH
controflers. 8 velractometers, 3

services  of the
are  being
more Thus in

yoar.

saccharimeters.

+ analytical balances. 3 pH met.is, 3 salometers,
4 cuitom:ters. 4 thermo-
regulators: calibrate 13 (emporature.  pressure
and vacuum  gauges and recorders. as owell as
two {lowmeters and two  thermocouples: advise
on a nu.aher of problemis. including the installa-

muitle furnac.s, 3

tion of temperatare controllers. prossure reducers
and 1ife miegraroes. the measurem nt of furnace

iemporaares und the governing of turbines.

BY-PRODUTTS

The suggestion made it 1960 that the large
amount of protein being dumped in the fields
with the factory muds could possibly be reco-
vered and used for animal feeding, led o two
distinet lines of work : the extraction and nutri-
tional values of protein from cane juice, and
the nutritional value of filter nuds.

Concerning  the  industrial  recovery  of
protein. little progress was achicved in 1963,

The Sugar Technologist studied. while on leave.
types of continuous scparators that would be
suited for protein separation on a factory scale.
Unfortunately. the machine which was thought
to be best adapted for that purposc  was
disposed  of elsewhere.  where similar  to
initiated in Mauritius have been carried
[t is hoped that during the 1964 campaign

tests
those
out.

the available for
mdusirial test runs in one of the local factories,

A certwn amount of the heat coagulate of
cane juice. however. was collected and purified
in the laboratory.  This material. which contains
more than 309, of crude protein (N 6.23). 1
being used tor assessment of the value of its
protein as a dietary supplement.
the feeding  value of
reccnt work with sheep confirms  the findings
published in previous reports that the digestibi-
lity of the hot-air dricd scums is
low. and that this material can be considered as
only a low grad: feed for ruminants.

The rosuits of the amino acid analyses of
cane  leof protein.  and  the
purified juice protein are given in this report.

neeassary  equipnent will be

As o regards scums.

protein of

protei.  scums

LIBRARY

and organization
New accessions

The work of expansion
continued throughout the year.
numbeired 636 volumes, bringing the stock to u

total of 7183 bound volumes. Somwe now
periodicals  were  received muainly  through  ex-
change. and these now number 307 titles. A

special effort was made to review all the sct
of journals and to compile an up-to-date list
of missing items in order to take steps o com-
plete the collection.  This bst of and
«offers» was sent to 200 libraries in the world,
This gave us an opportunity of broadening our
contacts by approaching th: main University
Librasics. as up to now our ¢xchang: progranm.

CATNTS N

had included muainly the Sugar Rescarch Ins-
titutes and leading Agricultural Centres.

The groath of the Library has brought up
the poonlm ol storag: tor the st time, and
much thought had to be given to the planning
ol storag: capacity and new shelving arrange-
mont for the next few years.

This year. a long ~carch came to a
factory conclusion. It was possible by means of
photostats to complewe our set of the Rerue
Agriculiure-Horticuliure- Acelimutation

satis-

Agricole
voranachen . desiinége aux Pavs
Maurice,  La
M. A.

el Indasivios gy
splcialenent  d

found:d by

Lites-troploain,
Réunior et Malagascar.



Daruty de Grandpre. This  journal  which
started publication in i887. continued to appear
with various alterations of title until 1902, It
is belicved that this may he the only compleie
collection still extant. and 1t is aratitude
that we record the help of the Director, Roywy
Botanic Gardens, Kew. who provided us with
microlilms of the parts available in the Libyary
at Kew. Once future task will be the
of this journal.

W oalso record our
family of the late Mr.
bequeathed  his valuable
gical and geological works to this Institute.

COn2 step forward m the compilation of the
Union List of Scientific Periodicals
Mauritius was madc when the Librarian of the

with

indexing

gratitude to the
Mavime  Kanig
library of meteorolo-

deep

W o

reccived  in

THE MAURITIUS
The work of the Mauritius  Herbarium.
housed at the M.S.I.R.1.. 1s reviewed hereunder
by Dr. R. E. Vaughan. its Honorary Curator.
This is the sccond review on the work of

the Harbarium since it became a separate and
indep ndent  organization  at  the  beginning
of 1902

It has now been
fiecld work and collecting trips to »scl
throughout the island at lcast once a
The material thus obtained. together with
cimens from other sources kindly presented by
private collectors, has cnabled over 900
mens {(mostly flowering plants) to be mounted

pos-ibl: to arrang: for
ceted sites
week.

Spe-

speci-

and added to the Herbarium. This marerial
may Dbe roughly divided into three groups

indigenous  species,
the south-western
lised immigrants; and
various localities.
Priovity has been given to acquiring good
representative material in flower and
our indigcnous vegetaiion.  The purpnxc ol this
is twofold. 1In the first place. for 1
it is not possible to discuss in this bricf
Mascarene plants are poorly represented in the
big national herbaria overscas. and requests aie
often reccived to supplement them.  Sccondiy.
there is, going on year by year. a gradual cli-

natura-
{roimn

platcau; weeds and

cultivated  plants

casons wihich

OVICW .

()

r2

mainly (rom the forests of

fruit of

Department of Agriculture prosided us with a
list of periodicals received in the Department.
It iy evident. however, that special help will be
needed to cope with the arduous work of pre-
paring a sound catalogue.

indispetisable tool of rescarch, the

Mauriticna available in the Library

Another
catologue of

and the Herbarium. will have to be compiled
in the near future.  Preliminary work on  this
lias already been sturted.

We vwould like to close this short account
of the work in the Library with an acknow-
ledg nent of the goawrous fielp and co-opera-
tion reeeived from mmany libravies. and in parti-
cular from the British National Book Centre

and the Uiaited States Book Exchange,

HERBARIUM

mination  of  the criginul  vegetation  of  the
This is duc partly to the population
cyplosion and the resujting urgent need to bring
all availabice land under some kind of productive
usc. and also to the fact that the indigenous
specics  are always losing ground against the
inexorable pressure of aliens and cxotics. In
cons:quenee of this, many indigenous plants are
5o rarc. or on the verge of extinction. that their
further study will have to be based on herba-
rium material, suppl:mented as far as possible
by ccological notes wrade by collectors

Good has been made in our
knowledge of local orchids. and critical material

Isfand.

progress

has come to hand «f species which arc. either
new. or only vagucly knowi. because of very
poor  herbarium  specimens  or  inadequate  des-

crintions,  Other additions to  the Herbarium
mcluade a collection of 36 plants from Seychelles.
nresented by the Royal Botunic Gardens, Kew,
made during a rec C‘.l botanicel survey of the
Islands by Mr C. Jetivey of the Kew Herbarium
stadl,

Monthly visits hve continued
Botanic Pamplemousses,  to obtain
specimens of unnamed or doubtlul species with
a view to preporing g orevised large scale plan
ol the Gardens and o new catalogue of the plants
therein,  This work has been expedited by the

to the Royal
Gardens.
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willing assistance given by all members of the
Gardens staff. Tt will be some timc before a
census of the plants in the Gardens can be
completed. The main reason for this is that
it is only now. four years after the great hurri-
canes of 1960, that many trces are showing
definite signs of recovery and producing fresh
growth and new wood which will in turn give
rise to fertile flowers and fruit.

Specimens from the Herbarium have been
sent on loan, or as donations, to several insti-
tutions. These include 17 sheets of Coffea to
Dr ). F. Leroy. Laboratoire ' Agronomie
Tropicale, Paris, who is monographing the
Malgache and Mascarenc members of the genus.
Other material has been sent to specialists
studying certain genera or families.

It has becen a busy ycar for overseas visi-
tors who arc coming here in increasing numbers
to study Mascarene vegetation at first hand, and
to obtain living plants or herbarium material
for wvarious institutions. In April, Prof. F. G.
Schweickerdt (University of Pretoria) spent a
few days here, his main interest being ferns
from our upland forests. Through his kind offices
we have been able to acquire the missing
numbers to complete our set of Medley Wood’s
well known six-volume treatise on Natal Plants.

In June. collecting expeditions to the reefs
were arranged for Dr. Richard E. Norris (Marine
Algologist, Smithsonian Institution. Washington)
who visiting Mauritius on the research
vessel Anron Bruun in connection with the
International Indian Ocean Expedition. A tour
of Madagascar, Réunion and Mauritius was
undertaken by Dr William Rauh (University of

was

Heidelberg), the main object of which was
collecting living orchids for the Botanical
Gardens of Heidelberg University. During his

stay in Mauritius, consignments of living orchids
were sent to Heidelberg where they have become
successfully established. On his return to Ger-
many, we were pleased to reccive from him
some living specimens of orchids gathered in
Madagascar. At the cond of October, Dr
Richard A. Howard. Director of the Arnold
Arboretum. Harvard, and Dr. George R. Cooley,
also of the Harvard botanical group. arrived
here for a short visitt Dr. Howard's main
object was to see the principal vegetation types

of the island and to coliecct material of endemic
genera for anatomical study. He took much
interest in the Royal Botanic Gardens, Pample-
mousscs. in his capacity of President of the
International Association of Botanic Gardens.

Work is procceding on the Weed Flora of
Mauritius, and leaflcts on the following weeds
were published during the year, or are in the
press Centella  asiatica  (Herbe  Boi'cau),
Hydrocotvle bonariensis (Herbe Bol). H. sibthor-
pioides and Heliotropium amplexicaule (Herbe
Bleue). Some progress has bcen made on the
compilation of a bibliographical guide to Mas-
carcne botany which. it is hoped. will prove
useful to students of our local vegetation.

Among additions to the Herbarium library
may be mentioned the first three volumes of
the Flora Malesiana. This remarkable plant
cyclopedia contains figures, descriptions, and
phyto-gecographical notes on many Indo-Pacific
plants reaching the Mascarene Islands. In
addition, valuable biographical entries are given
concerning  botanists, cxplorers, and collectors
many of whom visited Mauritius and Réunion.
Regional items added to the library include a
copy of J. Vaughan-Thompson’s rare Cuatalogue
of Exotic Plants... (1822), a Report on the
Seychelles Islands by John Horne (1873), and
an obituary notice on J.G. Baker, author of the
standard Flora of Mauritius and the Seychelles
(1877), with his portrait from the Kew col-
lection, kindly presented by the Royal Botanic
Gardens. Kew.

Two small cxhibits have been set up in the
Herbarium. One shows timber specimens of
selected indigenous trees: the other has been
arranged to illustrate a few outstanding aspects
of the principal vegetation types of Mauritius
and some topographical and climatic features.

During the year under review many routine
enquirics. both verbal and written, on various
botanical matters have been answered, and some
hundreds of specimens from different sources
have been identified as far as possible.

It may be said. in conclusion, that the finan-
cial grants necessary to meet our basic needs
would not go far without the support. assistance,
and co-operation given in so many ways by the
Director and his Staff.
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PUBLICATIONS

Annual Report 1962, 110, xLI p.. 46 figs.
French summary in Rev. agric. sucr. Mau-
rice 42 (2) 1963 :  §5-118.

Occasional Papers

No. 15 SintINac. R, Recherches  d'eau
souterraine a I'lle Maurice.

[I.  Sccteurs de  Pamplemousscs,
Riviere du  Rempart, Plaine
des Roches. Nouvelle Décou-
verte. 28 p.: 9 figs.

No.16 HI.  Seceteurs de Flacq, Grand Port.
29 p.o 10 figs.

No. 17 1V. Sccteurs de Plaines Wilhems -
Riviere Noire, Chamarel. Con-
clusion Générale. 24 p.; 4figs.

Leaflets

No. 7  Rocuicoustr. E. and VAUGHAN.

R. E. Weeds of Mauritius.

9. Hydrocotyvle bonariensis Lam.
{Herbe Bol. Herbe Tam-Tam).

10.  Hydrocorvle sibthorpioides Lam.

1i. Ceutella Asiatica (L) Urban.
{Herbe  Boileau.  Bevilagua).
5p.i 2 pl

No. 8 12, Heliotropiin amplexicaule Vahl.

(Herbe bleue, Verveine sauva-
gc). 3 p.o 1 opl
Technical Circulars
No. 20 Wirtiams. J. R, A guide to the
of anticoagulent rodenticides

in cane ficlds. 10 p.; 2 figs.

use

Anticoagulants dans les plantations
de canncs).

No. 21 Wirtniams, J. R. Locusts as pests
of suzar canc in Mautitius. 20 p.,
4 figs., 2 tables.
(French wversion @ La sauterelle,
ennentic de la canne a sucre a ['lle
Maurice).

Private Circulation Report

No. 17 Xlth Congress 1.S.S.C.T. Report
of dclegites on the Post Congress
Tour to South Africa. October
1962. 39 p.; | table.

Articles in «La Revue Acgricole ¢t Sucriére de

I"lle Maurice.»

ANTOINE. Robert.  Quelques aspects de ['in-
dustrie sucricre sud-africaine. 42 (1) :
19-35.

RocuccousTte, E.  La lutte contre les mau-
vaiscs herbes dans les plantations de
canne a sucre. 42(2): 119-133.

RocHECcoUsTE. E. Notes sur la phytotoxicité
de certains herbicides. 42(4) @ 234-242.

RouiLLArD, G Le centenaire d'une sucrerie:
Bénarés. 42(1): 15-18.

L.S.S.C.T. Procecdings of the International

Society of Sugar Cane Technologists.
XIth Congress, Mauritius, 24th Sep-
tember - 5th October 1962, ed. by J. R.
Williams, and published by the Execu-
tive Committee of the 1.S.S.C.T. Réduit.

(French version : Guide pratique Mauritius. Amsterdam. Elsevier Publi-
pour l'emploi de Rodenticides shing Company, 1963. 1250 p.: illus.
GENERAL

I. Meetings. The Rescarch Advisory Com-
mittce met on the 22nd January. 17th  August,
12th October. and 10th December, when current
research work was discussed and experimental
sites visited.

Lectures given by members of the Staff
are recorded below.  These meetings, with
the exception of those of 17th and 19th Decem-
ber, were held in the Bondime Hall at Réduit.

24th January — P, O. WitHe,  Introducing
the programme of lectures to
Extension Officers.*

— P. Havais. Foliar Diagnosis*.

~- G. Maziry.  lirigation.*

2lst February
29:h March

26th April — E. F. GrorGr. Cane
Varieties. ®
f6th May — J. Vinson.  Lagonie  d'une

lle (I'llc Ronde). T+
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23rd May — P. O. WIEHE. A review of

the work of the M.S.LR.I
in 1962.

27th May — Review of year's work at
MS.LLR.I. (1962). Talks by
specialist  officers  for  the
annual conference of the
Société de Technologie Ag-
ricole et Sucriere de L’lle
Maurice.

30th May — J. R. WiLLIaMS. Locusts as
pests of sugar cane in Mau-
ritius.

3lst May — ROBERT ANTOINE. Control of
Canc Diseascs. ™

28th June -— D. H. ParisH. Fertilization.*

3rd July ~- A. NorTH COOMBES. Apergu
de [I'évolution de I’Agri-

culture a I’lle Maurice.}
26th  July — J. D. DE R. DE SAINT-ANTOINE.
Cane Analysis.™
E. ROCHECOUSTE.
city of Herbicides.*
27th September — (. RourLLarD. Cultural Me-
thods.*
Présentation du Saccharimetre
Electronique de la Société
des Brevets Qallois, par M.
BousquET, Electronicien.**

30th August — Phytotoxi-

30th September —

25th October — J. R, WiLLIAMS. Insect Pests.*
{7th December — J.R. WiLLIaMs. Recommend-
& ations on measures to be

19th December adopted in the control of lo-
custs, at Pamplemousses and
Belle Rive Experiment Stations.
F. Staus. Documentary film
on the bird life of Rodrigues
Island.

In addition, the Director gave lectures on
Research and the Sugar Industry at the College
of Agriculture in January, at the Royal College
School in April, and at Queen Elizabeth College

18th Decemmber —

of sugar cstates.

in October. Hc was also the guest speaker at
the Education Officers’ Conference in August,
the theme of which was The Challenge of our
Tine.

2. Staff Movements. The following officers
went on leave overseas in 1963 : J. D. de R.
de Saint-Antoine. J. R. Williams. G. Mazery,
and L. C. Figon.

Mr. de Saint Antoinc established contacts
with a number of firms and personalities, and
had discussions with them in connection with
the choice of cquipment for the industrial
recovery of protein from sugar cane juice. He
thus visited the Alfa-Laval Company in Sweden,
Westfalia  Separator A. G. in Germany, the
Plymouth factory of Intcrnational Protein
Products, and the Alfa-Laval works at Brentford.
He also discussed the problem with Dr. Douwecs-
Dckker of the S.M.L.R.1., and with Mr. Warburg
ot Alfa-Laval in Durban.

Mr. Williams, while on leave, visited Rotham-
sted Experiment Station; the Anti Locust
Rescarch Centre, London; Plantenziektenkundige
Dienst, Wageningen; and attended the Vth
International Pesticides Congress, London.

Mr Mazery visited several irrigation schemes
in Réunion and France. He also established
contacts with industrial firms specialised in
agricultural machinery.

Mr Figon spent three months at «Pyrex»
Wear Glass Works, Sunderland, and was trained
as a glass blower. During 3 weeks he worked
in the chemistry laboratory af Rothamsted
Experimeut Station under Dr Y. L. Nowaskowski,
and for 2 wceks visited the Grassland Research
Institute looking for wup-to-date methods in
various chemical analyses.

Mr Robert Antoine spent two weeks in Mada-
gascar in March in connection with the control
of Fiji diseasc on the East Coast. He returned
to Madagascar on 1st June, and made a disease
survey in the innumcrable small sugar cane

= Talks specially prepared for Extension Officers of the Department of Agriculture and for the field staff

**  Joint meeting with the Société de Technologic Agricole et Sucriére de I'lle Maurice.

+ Joint meeting with the Royal
Agricole ¢t Sucriére de I'lle Maurice.

Society of Arts and Sciences, Mauritius, and the Société de Technologie

+ Joint meeting with the Royal Society of Arts and Sciences, Mauritius.
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plantations in the South. Mr Antoine was
joined later by the Director, and they both
attended the 12th meeting of the Comité de
Collaboration  Agricole  Maurice- Réunion-Mada-
gascar, which was lheld in Tananarive from
12th to 19th June.

Mr C. Mongelard obtained a
Commonwealth scholarship, and left
tember. He is studying plant-water relationship
in the Botany Department of the Imperial
College of Science and Technology.

At the end of September, Mr D. H. Parish
spent three days in Madagascar working with
Mr Velly of LRAM. on the Chaminade
method for pot experiments. This method,
which is highly standardized and is used in
many tropical territorics, should prove useful
to the sugar industry in that it allows a rapid
determination of the sequence in which specific
nutrient can be expected to occur.

3. Miscellaneous. The usual

one-year
in  Scp-

close con-

tacts with sugar estates and cane planters were
maintained, and 2125 visits were made by mem-
bers of the staff.

The M.S.I.LR.I. continued to assist the
College of Agriculture for courses of lectures in
Sugar Manufacture. Plant Pathology, Entomo-
logy, Botany and Agriculture of the sugar cane,
and Statistics. Close liaison was also maintained
with the Extension Service of the Department of
Agriculture and with the Manager of the Central
Canc Nursery of the Sugar Planters Rehabili-
tation Fund.

Cane production at the four stations of
the Institute were . Réduit 526 tons, Pam-
plemousses 620, Belle Rive 549, Union Park 356,
making a total of 2,051 tons, the highest on
record.

I should like, in concluding this summary of
the work of the M.S.LR.1. in 1963, to express
my thanks to all members of the staff for their
co-operation during the year.

/W

Director

15th February, 1964,



Plate 3.

Left : Arrows inside a crossing cubicle. These stalks are preserved in solution, Right: Collecting the fuzz on marcotted stalks. The arrows have been pollinated inside the greenhouse.




Plate 4. Seedling nursery. Seedlings in polythene pots await transplanting in the field.




CANE BREEDING

E. F. GEORGE & W. de

GROOT

1. ARROWING

(i) Conditions in 1963

OST varieties flowered profusely this year.
M The good weather conditions that fa-
voured excellent cane growth also
seemed to have increased the proportion of
flowering canes. On one side, this may be the
result of the greater average size of canes, with
a higher tendency to flower; onthe other hand,
there may be a direct influence of climatic con-
ditions on flowering.

Since 1958 the percentage of arrows in
various varicties has been estimated by the staff
of the estates, and once again thanks are due
to all those who co-operated in these counts.

These flowering estimations were initiated
by DE SORNAY, who wanted to establish from
these results the following points :

(a) difference in percentage of arrowing
canes between borders of a field and
the middle;

(b) difference in percentage of arrowing
between virgin canes and ratoon canes;

(c) eflect of date of previous harvest on
flowering percentage in ratoon canes.

As an extra result, the relative amount of
arrowing in the commercially grown varicties
was obtained. In Table 1, results for 1963 are
presented: while in Table 2, results of two varieties
over the years are summarized.

It can be seen from the first table that
arrowing was very high all over the island, being
greater than that which occurred the previous year.

The sccond table shows that ratoons of
the two varieties listed tend to flower more
than virgins, while a higher arrowing intensity
appears to occur at thc edges of ficlds than in
the centrc. The significance of these differences
has not yet been tested, but both results tend
to confirm general beliefs about flowering
behaviour and are derived from counts on many
thousands of canes.

The very clear effect of date of previous
harvest on flowering intensity has been illus-
trated in these reports since 1956. It has emer-
ged from the study of several commercially
grown varieties that the relationship is not the
same in all varieties, and that it varies with
years. Varicties which arrow hecavily show a
more rapid decline in flowering intensity in
late-harvested canes than do those which arrow
sparsely. This fact is well illustrated from the
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graphs shown in fig. 15. 1t will be scen that
on average, 31 percent of the canes of M.202/46
produced flowers when the harvest was 1in
the previous July, but that in ratoons cut in

December the percentage arrowing was little
more than in the sparse-flowering variety
M.147/44.

The effect of date of previous harvest on
the flowering intensity of M. 147/44 is small as
may bec seen from the graph ol the means of
four ycars” data. The mean flowering percentage
in this variety was higher than average in 1963.
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Fig. 15. The relationship between datc of previous harvest
and percentage of flowering in the varietics
M.147/44 and M.202/46.

Plain line : M.147/44, mean of 4 years.
Broken line : M 147/44, 1963 census.

Line of dots and dashes : M.202/46, 1963 census.

(ii) Control of flowering

A further photoperiod cxperiment was con-
ducted during the year using this time the free flow-
ering variety U.S. 48-32.  The object of the experi-
ment was to see whether light intensity had an
effect in inhibiting flowering, or whether duration
only was important. Combined with this enquiry,
the timing of a lighting treatment to give maximum
delay was also investigated. A full report of
this work will eventually be published elsewhere.

In fig. 16 are illustrated the particular results of
this experiment which demonstrate the relationship
between percentage of flowering canes and the delay
in flowering achieved relative to the control.  In this
experiment, a gain of one day’s dclay in flower
cmergence resulted on average in a loss in flowe-
ring perccntage of 1.42 per cent. In a similar
investigation  which was reported  previously,
(GEORGE and LALOULTTE, 1963) it was suspected
that the relationship between delay and flowering
percentage was not linear. The results in fig. 16
were thercfore examined for evidence of curvili-
nearity, but this was not found to be significant

(P-=0.1—0.5). The linear regression was highly
significant (P=0.001).
90 —
B
g
A A
Y 70+
& BN
w
5
S 504
u.
=0
Q
30 +
O —

O 1O 20

DELAY |IN

30
DAYS

Fig. 16 The rclationship between delay in arrow emer-
gence relative to the controls, and percentage
of flowering canes, in a photoperiod experiment
conducted during the year. The different symbols
denote four regimes of artificial lighting.
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Table 1. Average percentage arrowing in 1963*

Variety North South East West Centre Average
M.134/32 7,6 26,5 — 5.2 — 10,6
Ebéne 1/37 — 16,4 26,1 — 13,5 16,4
M.147/44 6,1 10,9 16,5 6.3 3,5 9,2
M.31/45 —- 0,2 3.0 — — 1,7
M.202/46 13,9 25,6 24,0 19,3 22,7 21,5
Ebéne 50/47 — (19,6) — — 8,2 9,6
M.93/48 — 4,7 (18,3) - — 6,1
M.253/48 — — — 1.7 — 1,7
B.3337 — 1,0 (3,1) — 0,3 1,0
B.34104 — 7,7 (29,1) 4,7 — 7,2
B.37172 0,5 4,6 4,3 4,2 -— 3,3
Averages 5,6 9,9 12,9 6,8 8,4 8,8

*

Estimations derived from less than 5000 canes are placed in brackets.

Table 2. Mean percentage of flowering over the whole island

Variety/year Virgins Ratoons Border Middle

M.134/32 — 1956 18,0 24,8 25,0 23,3
1957 9,4 9.5 12,0 9,1

1958 3,5 6,1 8,0 5,7

1959 2,8 7,1 8,5 6,7

1961 1,7 1,1 1,2 1,1

1962 9,6 10,6 11,2 10,5

1963 11,0 10,0 12,3 10,4

Mean 8,0 10,6 11,3 9,5
Ebéne 1/37 — 1956 10,6 14,6 13,3 12,1
1957 10,9 11,6 12,9 10,5

1958 6,5 6,6 8,7 5,8

1959 4,7 6,8 6,7 6,4

1961 2,5 1,9 2,4 1,8

1962 14,6 14,0 13,1 13,7

1963 15,6 17,0 17,7 9,1

Mean 9,3 10,4 10,7 8,5
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2. CROSSING

(i) Programme

The number of crosses exccuted during this
year was necarly the same as last year. due to
the fact that arrows were once again abundant.
Newly imported varicties (quarantine period
1960-1962), as well as many locally bred parents,
were used in this year's programme for the first

time.  The total number of crosscs made was
1033. A summary of crossing work is given in

Table 3. while the list of successful crosses is
given in the Appendix, (Table XXII)

Marcottes were not used so extensively this
season. although the results obtained with this

method arc still very good. The mcthod is
however  expensive i time and  man-power.
Further  experiments  were  conducted  on  the

value of SO,-solution as a medium to keep cut
eancs alive. Discussions  during  the  recent
ISSCT Congress in Mauritius led to various
improvements in technique which scemed to be
respoisible for increased success. These were :

(@y Method of preparing the solution. In
the past, solutions of" the required strength were
prepared in every container (about 2 gallons)
uscd. This year. quantitics of solution were
prepored freshly cach day in 45-gallon  casks.
Containers were f{illed with this prepared solu-
tion, using a hose pipe.

(DY  Changing the solution. Containers were
kept as clean as possible and the solution
in them was changed at frequent intervals. In
an experiment, the effect ol changing the solu-
tion in the containers every 1,23, or 4 days
summarized in

was comparcd.  Results  are
Table 4. Although results were not significantly

different, a change of solution after a maximum
of 3 days was adopted as gencral practice. On
the other days, fresh solution was added until
the containers were overflowing.

(¢) Removal of leaves. As a third change,
all leaves of the cut stalks to be placed in
solution were completely removed to diminish
cvaporation losses as far as possible.  Previous

practicc had been to leave one third of the leaf

blade intact, in the belief that photosynthesis
was necessary for seed setting.
These changes made it possible to use the

cubicles in the new greenhouse during the season
for big area-crosses in which many female
varictics were pollinated by one male variety.
All stalks were kept in solution until harvest.
Stalks were left in the cubicles for 15 to 20 days
after which they were transferred to a ripening
area. Due to the fact that a proper area was
not avatlable, many canes broke and shedded
their fuzz prematurcly. This can be expected
to have diminished the number of scedlings per
arrow which might have been obtained.

A total of 298 arrows was pollinated in
the cubicles from which 59 were stored for
sowing next ycar. The other 239 gave 35,887
scedlings, or a mean number of 150 seedlings
per arrow compared to 93 scediings per arrow
for crosses made inside the grcenhouse. This
difference is largely due to the fact that most
varictics used in the solution crosses were known
to normally give many scedlings per arrow.

Conditions inside the cubicles were found
to be excellent for the induction of male fer-
tility in various varietics which are usually male
sterile in the field. This made the parentage of
some seedlings obtained from the solution
crosses to be doubtful.

Obscrvations of the germination of pollen
on stigmas were continued along the lines
mentioncd in last year’s report, but without any
conclusions being drawn.

(ii) Sowing of fuzz

The fuzz obtained this year was again
placed in a decp freezer until sowed three
months Jater, From the 53 crosses made in

1962 and stored in the freczer for 15 months,
9349 scedlings werc obtained, or 176 per arrow.
This compares favourably with fuzz viability
last year (109 scedlings/arrow). Thus a compara-
tively long pcriod of storage in the decep freezer
was not harmful to the seeds. This year, 239
crosses were stored for sowing in 1964. By con-
tinuing this practice every year, it should be
possible to have reserve fuzz for sowing in
years when conditions for crossing are poor.

A small attack of discase in the boxes was
controlled with the proprictary fungicide «Natri-
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phene». In an cxpertment conducted in co- All the sowing was donc during November,
operation with the Pathologist, various methods and the transplanting which started immediately
of soil sterilisation were tested. It was found afterwards was finished towards mid January
that sterilization with methyl bromide resulted 1964. Once again all scedlings were potted in
in better growth of the scedlings than in the bunchesof three. A fertilizer mixture, made up
control boxes which contained heat-sterilised soil.  according to advice from the Chemist, was used
As sterilization  with methyl bromide is more in preparing the soil for potting. Scedlings did
effective, it will be used cxclusively next year. grow very well in this soil.

Table 3. Summary of crossing work 1963.

No. of crosses made Greenhouse Field Solution Total
Réduit ... 601 14 298 913
Pamplemousses . . . — 120 — 120
601 134 298 1033
Stored for next year ... 155 25 59 239
Sown in 1963 446 109 239 794
Idem from 1962 season 18 35 — 53
464 144 239 847
Result of sowing Numnber Number of  seedlings
Crosses not germinated 323 —
Crosses discarded ... 285 5489
Crosses kept for potting 239 104197
Total ... 847 109686

Table 4. Effect of changing SO,-solution on the dropping of fuzz from
non-marcotted flowering sugar cane stalks.

Number of davs until fuzz started to drop

Solution  changed every

Variety 1 day 2 days 3 days 4 days
M.147/44 37 30 30 30
M.85/53 42 37 40 37
M.241/40 33 33 40 30
B.34104 33 35 35 31

Totals 145 135 145 128
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3. SELECTION

The increased number of seedlings produced
in 1960, compared to the number of seedlings
obtained in previous years, reached the stage of
initial selection during 1962 and this year were
selected in bunch selection plots and propaga-
tion plots. Due to the limited availibility of
labour, selection work had to be continued
until early November. Unfortunately during the
latter part of the harvesting season, selection
became more and more unreliable, becausc the
sugar content of the cane had already reached
its highest point and was falling in many varie-
ties. This may be of valuc in the later stages
of selection for the ecvaluation of late-ripening
varieties: in the case of initial selection, however,
it is responsible for the loss of one of the selec-
tion characteristics as brix readings have lost all
their value. Starting earlier in the season is no
possible solution of the problem as sugar con-
tents in June are still too low to be used as a
selection criterion.

The summary of selection work is given in
Table 5. If this table is compared with the
same one in last year’s rcport, the increase in
selection work is clearly indicated.

A sub-station was cstablished this year at
Minissy, with the kind co-operation of the
Manager of Mon Désert-Alma. This station
was established to replace the one at Britannia.

Once again the promising varieties selected
from First Selection trials were planted at
Médine for rapid propagation. Included were 7
varieties selected from the observation plot of
imported varieties at Réduit. These will be
planted in the trials which are to be established
on estates in 1964. Among the 32 varieties
selectcd from first selection trials, the following
ones arc interesting.

M.256/56 (M.149/49 x Ebéne 1/37). This variety

gave a good yield at Union Park, and
its sugar content was comparable to that of the
standards (M.93/48 and Ebene 1/37). Some
flowers were found. but the percentage of arrowing
seems rather low. In the preceding stage of
selection, yield was good at Union Park, but
bad at Pamplemousses. The stalks have a me-
dium diamecter, trash comes off without difficulty,
and the variety has a semi erect habit.

M.16/57 (N:Co. 310 x M.147/44) was origi-
nally selected at Réduit for high brix and plant-
ed at Belle Rive and Réduit in First Selection

trials. Better results were obtained at Belle Rive,
where it gave a higher yield than Ebéne 1/37
and had the same sugar content. At Réduit,

yields were not as good. The percentage of
arrowing 1s nearly the same as that of Ebénc 1/37,
the stalks have a medium diameter, but trashing
seems to be rather difficult.

M.96/57 (N:Co. 310 x M.213/40) was sclected
at Réduit for a consistently good sugar content
over three years. The yield is nearly as
good as that from M.147/44. The percentage
of arrowing is rather low, which is queer for a
seedling from the cross mentioned above, as
both parents flower rather freely. The variety
was also tested at Belle Rive, where sugar content
was also good, but the yield low. It is a thin,
semi-erect cane, with sometimes clinging trash.

M.115/58 (Ebéne 1/44 x M.202/46). This
variety was planted in two First Selection Trials :
one at Pamplemousses and one at Union Park.
The clone was selected at Pamplemousses because
of a very good weight combined with a good
sugar content. At Union Park, sugar content
was also very good, but thc yield this time in
the super-humid region was not good. M.115/58
has thick stalks, is semi-erect and flowers
sparsely.



Y

Table 5. Summary of selection work in 1963,

No. of Vo. of No. of No. of

statks varieties selections selections

Station planted planted in made in macde in

in B.S.P. Prop. plors Prop. plors Ist Select. trials

Réduit 636 273 42 15
Pamplemousses 3873 421 85 9
Beile Rive - 646 88 7
Union Park 618 577 63 1
FUEL—Union - 464 - -—
FUEL—Bois Clair - 30! - —
Minissy - 353 -~ —
Total 5127 3095% 278%* 32

*  From this number, 1511 have been planted in two regions. and 73 varieties have becn planted in one region only,

making a total of 1584 different varieties planted.

**  From the 278 varicties planted in First Selection Trials, 247 are unique, as 31 varicties have been planted in two

environments.

4. VARIETY AND PRE-RELEASE

The decision to plant all new promising
varieties emerging from First Selection Trials in
all four regions as soon as possible, was imple-
mented during the vear. Six series of trials, cach
containing 10 new varieties plus two standards.
were planted in four regions simultaneously. In
addition to these 24 trials, three others were also
planted. These were of a smaller size and repli-
cated some varieties in regions where so far they
had not becn grown, besides including two other
varicties of which therc was only restricied
planting material. During 1963, rcsults
obtained from a total of 100 varieties included
in 30 Variety Trials and 10 Pre-release Trials.
Varieties cstablished in trials which are being

WEere

Table 6.
Year of planting Sub-humid Humid

1957 |
1958

1959 1
1960

1961 2 5
1962 S 6
1963 6 7
Total 13 20

TRIALS

carricd forward for further study, are as follows :

M.~ 46 serics l
M.— 48 series 3
M.— 49 serics 1
M.— S series 7
M.~ -52 series 2
M.— 53 scries 5
M.— 54 sciics 14
M.— .55 scrics 31
M. /56 scries 24
M. -'57 serics 14
Ebéne varictics 9
Imported varicties 6

Total 117

Distribution of trials.

Super-manid Irrigared Total
I
| !
2 | 4
2 2 4
3 2 12
2 3 16
7 7 27*
16 16 65

* 24 of these trials contain twice as many varieties as previous trials.
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A summary of the performance of the most
intercsting varictics still in the course of testing
is given below.

M.442/51, which has been mentioned in
these notes during the past two years is now
being considercd for general relecase.

The varicty was raised from the cross
B.37172 x M.213/40 madc at Réduit S.E.S. in
1951, and subscquently planted in carly, trials
on the same station.

All the original selections from the cross
were noted as being crect, and this is a charac-
teristic  attribute of M.442/51. Stalks are of
thin to medium thickness by Mauritius standards,
and arc of a yellow colour. The trash is
removed easily, and thc leaf sheaths arc not
noticeably hairy. These factors suggest that it
will be a better variety to cultivate and harvest
than M.147/44. Data collected in 1960 and in
1962 indicatc that the varicty is cyclonc resist-
ant. The stems are not liable to breakage by
the wind.

In comparison with M.147/44, the new
varicty M.442/51 has produced, in trials, a
higher tonnage of canc (105°7), while the ave-
rage sucrose content is almost exactly cquivalent.

However, carly in the scason, the sucrose
is very poor, butis cquivalent to M.147/44 by
mid-scason, and thereafter is definitely superior
(fig. 17 ). IT CANNOT BE TOO STRONGLY
EMPHASIZED THAT M.442/5{ SHOULD NOT NOR-
MALLY BE REAPED AT THE BEGINNING OF THE
crop. [t is a late maturing variety.

Information on the performance of M.442/51
in the wet regions of the island where Ebénc 1/37
is a standard cance, is not as complete as in
regions wherc M.147/44 is accepted. Never-
theless, results so far available seem to show
that its late-maturing quality is maintained, and
that it can give a high tonnage of harvested
cane. In these circumstances, it might be an
alternative to the varicty B.3337.

The reaction of the variety to pests and
discascs is not yet clear, but at present it appears
that it is fairly susceptible to stalk borers, and
very highly susceptible to chlorotic streak. Tt
is thcrefore essential that, in super-humid and
irrigated regions, no plantation is made without
the prior treatment of cuttings at 52°C for
twenty minutes.

RELATIVE BENEFIT

EARLY MEDIUM I ATE
Fig. 17. The maturity behaviour of M. 442/51.
Plain linc : M. 147,44

Line of dashes : M. 442/51

The top graph comparcs industrial recoverable
sugar per cent cane, the bottom graph relative
benefit calculated according to Hugot’s formula.

A summary of the results of M.442/51 in
trials over the past few years is given in Table 7.

M.39/49. Trials are still continuiag with
this variety, which has so far been found to
give good results only in super-humid regions.
The sucrose content is medium to high at all
seasons, but unfortunately the variety appears to
be fairly susceptible to cyclone damage. A
summary of the results obtained with M.39/49 in
comparison with Ebénc 1/37 and with M.147/44
1s as follows :

Ebéne 1/37 areas.
Average 2 trials, 4 harvests.

T.C.A. LRS.C. T.5.4, Relaive
benefit
Ebéne 1/37 334 10.0 3.34 2.00
M.39/49 35.6 11.0 3.94 2.49
M.147/44 areas.
Average 2 trials. 2 harvests.
M.147/44 429 10.3 442 2.70
M.39/49 28.1 11.7 3.29 2.16



REGION

Trial

Standard

No. Harvests
Date of Harvest
T. C. A.

I. R. S. C.

T. S. A,

Relative Benefit

Trial
Standard
No. Harvests

Date of Harvest

T. C. A,
I. R.S. C.
T. S. A,

Relative Benefit

* The standard Ebéne 1/37 which was also planted in this trial gave abnormally variable

Table 7. The percentage superiority of M.442/51 over the standard in variety and

HUAMID

P.B. 10/59 (Ferney)

M.147/44

Virgin and 2 ratoons

Middle

10397 (29.1)

104% ( 9.7)

107°,
1107,

M.147/44

(2.8
( 1.7)

TS HL TN
) \,ulu\)nhu)

Virgin and 1 ratoon

Larly

a
a

90 (38.2)
85 (9.1
76 ( 3.5)
67 ( 2.0)

Middle

o
[

117 (32.8)
99 (10.1)
115 ( 3.3)
114 ( 2.0

Lute

o=
9

97 (35.7)
108 ( 9.9)
104 ( 3.6)
110 ( 2.1)

The actual results of the standard are given in brackets.

SUB-HUMID

P.B. 21.61 (Mon Loisir)

M.147/44

Virgin and 1 ratoon

Farly

o
[

108 (39.0)
95 (10.1)
101 ( 3.9
100 ( 2.4)

Middle
98 (44.8)
97 (12.4)
96 ( 5.5)

94 ( 3.7)

Late

a
@

106 (38.4)
103 (10.9)
103 ( 4.2)

1 2.7y

IRRIGATED

P.B.

12/59 (Solitude)
M.147/44

Virgin and 2 ratoons

Middle

(26.6)
(11.3)
(3.0

110%
110°
117°,
121°, ( 1.9)

P.B. 13/60 (Solitudc)

M.147/44

Virgin and 2 ratoons

Early

o
ca

98 (46.9)
94 ( 8.9)
95 ( 4.2)
87 ( 2.3)

results,

pre-release trials

SUPER-HUMID

P.B. 4/57 (Sans Souci)

Ebéne 1/37

Virgin and 3 ratoons

Middle
126°, (34.1)
869, (10.6)
103°, ( 3.6)
97°, ( 2.3)

P.B. 19/61 (F.U.E.L.)

M.93/48*

Virgin and | ratoon

Middle Late Early

98 (47.8) 84 (45.9) 116 (36.3)
101 (10.2) 122 ( 8.5) 101 ( 9.5)
100 ( 4.8) 103 ( 3.8) 117 ( 3.4)
101 ( 3.0) 119 ( 2.1) 118 ¢ 2.0)

Middie

0,
]

109 (38.6)
86 (11.6)
102 ( 4.1
98 ( 2.5)

Late

[
so

115 (36.3)
(01 (10.4)
117 ( 3.8)
117 ( 2.3)
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M.409/51 is a semi-erect varicty with stalks
of medium thickness. It trashes casily and has
a low arrowing intensity. The sucrose content
is medium to high, and it is fairly resistant to
cyclones. The data so far obtained suggest that
the varicty is slightly superior to M.147/44, chiefly
on account of its better sugar content. The com-
parison with Ebénc [/37 is not so accurate but
is encouraging, as will be scen below.

Ebéne 137 areas.
Average 1 trial, 2 harvests,

T.CA. LRS.C. T.S.4. Relaive
benefit

Ebénc 1/37 27.9 10.5 2.92 .81
M.409:51 28.5 11.6 3.31 2.17
M.147/44 areas.
Average 5 trials, 9 harvests.
M.147,44 41.2 10.3 4.24 2.60
M.40y/51 38.4 11.3 4.34 2.80

M.423/51 s a rich variety which once

held grcat promise. 1t seems. however, to
be a variety which is hable to a sctback if
conditions arc not optimal. In somec trials it
has been better than the standards, and in others
Similarly, in some years i1t has perfor-
better than in others. As will be
general average performance,
M.423/51 is inferiior to both Ebénc 1/37 and
M.147/44, so that this, combined with its
variable and inconsistent performance, suggests
that it is not worth testing further. It could
never be a varicty which would be released to
planters with confidence.

WOrsc.
mecd much
seen below, in

Ebéne 1/37 areas.
Average 2 trials. 6 harvests.

T.C.A LRS.C. T.s.a4 KRelaive
benefit

Ebénc 1/37 31.0 10.6 3.28 2.05
M.423/51 27.6 (1.2 3.09 1.99
M. 147/44 arcas.
Average S trials, 12 harvests.
M.147/44 379 10.3 3.90 2.39
M.423/51 29.4 i1.2 3.29 212

N:Co.310 and N:Co.376 have continued to
give interesting results in the irrigated regions
of the island, and the latter varicty in the super-

humid region in addition. Both varieties are
heavy arrowers, and have very difficult trash
which mcans that felds usually have to be
burnt. Neither varicty is popular on those

estates which have laid down a limited acreage.

For this rcason. N:Co.310 which has only
performed well in the irrigated regions, will
probably be dropped from the testing pro-

gramme, while a decision on N:Co.376 will be
postponed until the results of a new scries of
trials become available.

R.397. The remarks on N:Co.3{10 above
are cqually applicable to R.397. This again is
a heavy-flowering variety which, after extensive
trials, has only been found to give passable
results i the irrigated region. It docs not
possess the high sugar content of the former
varicty, is liable to cyclone damage, and on
account of its limited adaptability, could not
be recommended for general release.

Other varieties, which at present appear to

5. STUDIES ON SEEDLING POPULATIONS

E. k.

(i Selection for adaptation
The performance of current commercial
clones is not uniformly good over all the

be promising and which have a high sugar
content are  M.65&/51, M.13/53, M.359/53,
M.361/53, and Ebénc 88/56.

GEORGE

environments  of  Mauritius.  This emphasizes
the neced to pay attention in the breeding

programme to the particular adaptation of cloncs.
One approach to this problem wias to plant
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populations of original scedlings in areas repie-
sentative of the major cnvironments which are
cncountered.  Selection of these seedlings, and
of the two subscquent stages established from
cuttings, viz. Propagution Plot and First Sclection
Trial, was conducted on the same experimental
station (i.e. within the same environment) as
that in which the seedlings were originaily
planted.

Two objections to this scheme were that
it was wasteful of seedlings which were discarded
in one environment, but which could have been
selected in another, and that it was found that
the sclection of individual, original secdlings
was imprecisejiin the super-humid region.

It was decided to try an alternative method
of selection. This cntails selection of original
seedlings as far as the single stool stage in the
humid region where sclection is more efficient.
Thereafter, clones arc propagated and selected

at two sites simultaneously, the sites being
chosen to represent the main environmental
differences.

It is assumed that initial selection in the
humid region is effective both for the humid
and super-humid regions and that selection for
adaptation is not very important at this stage.
That is to say, ideally the same clones would
have been selected in  both environments if
the efficicncy of selection had been high at
both sites.

(a) Selection of seedlings. To test these
assumptions, 20 clones were selected from each
of 3 crosses. A random sample of 20 cloncs
from each cross was also taken, and all 120
clones were planted with standard commereial
clones in single line plots, 15 ft in length at
both Pamplemousses, in the humid region, and
Union Park, in the super-humid region.

Because of more satisfactory growth it was
possible to weigh the Pamplemousses experiment
in plant canc. In both experiments in the
following year, the average brix of each clone
was measured along with average diamecter.
number of canes and weight of millable cane
per plot.

At Pamplemousses, in the two years, and at
Union Park. in first ratoon, the mean weight of
canc was significantly higher in  the selected
cloies.  Sclection  expectations, based on  the
genetic vuriance. confirmed that at Pamplemous-

ses the selections were indeed more likely to
give commercial clones than the randomly
chosen clones. At Union Park, however, it

appears from similar calculations that selections
and randoms were of equal worth.  Although
the sclections gave higher mean vield, they
appeared to suffer in a drop of variability.
This plot was however subject to a large amount
of environmental error, which could have been
the cause of this apparent failing. Further
cxperiments  are  necessary  to confirm  that
variation is not curtailed in sclections from
another environment, for if this were so, it
would show that much of the adaptation to the
supcer humid region is lost by sclecting in the
humid region. Advance will not be rapid if
selections are only of the same final worth as
random clones.

(b) Selection in propagation plots. 107
clones, all sclected at Pamplemousses, were
planted at both Pamplemousses and Union
Park in propagation plots in 1960. Both plots
were cut on the same day when in plant cane
and weighed. Seven clones which were good
only at Pamplemousses were sclected, as well
as seven different clones which were goed only
at Union Park Thesc groups were taken to
represcnt  extrenes  of adaptation. A final
group of seven clones was chosen which had
been superior at both sites. 4 different com-
mercially cultivated clones were added to make
a total of 25, These were planted in two
5 x 5 balanced lattice squares, one at Pam-
plemousses, the other at Union Park.

These two trials were harvested this year in
first ratoon. Analysis of variance has shown
that there was a very highly significant (P=-0.001)
clone cnvironment interaction. Table 8 shows
the nweans of the three sclection groups in the
Pamplemousses trial, and Table 9 similar results
in the trial at Union Park.
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Table 8. Significant differences between mean selection group weights, Pamplemousses trial.

(S.E. mean _

Selection Group

(a) Selected at Pamplemousses

(b) Sclzcted at both Pamplemousses and Umon Park .

(c) Sclected at Union Park

0.99 tons/arpent)

Mean Wr.

T C.A (¢) {h (a)
47.73

46.13 w

42,12

Table 9. Significant differences between niean selection group weights, Union Park trial.
(S.E. mean - 1.45 tons/arp.)

Selection Group

(a) Sclected at Union Park

(b) Selected at both Pamplemousses and Umon Park

(c) Sclected at Pamplemousses

*

Means significantly different at 5¢ level.

**  Means significantly difterent at 19, level.

It will be noticed that selection at Pample-
resulted in a groups of varictics which
were significantly better in the Pamplemousses

HIOUWSSCS

trial than the group selected at  Union
Park. In an exactly analogous fashiton, at

Union Park the varicties selected for performing
well at Pamplemousses comprised, in the trial, a
significantly inferior group. At both sites, the
varieties which were selected from the propaga-
tion plot for a good performance in th: two
environments formed an imtermediate group.

This experiment seems to indicate that a
population of seedlings selected originally at
Pamplemousses, still  possesses  variation for
adaptation which can be utilised at the following
propagation plot stage of selection.

Results of experiments so far, therefore,
tend to confirm that the present system of
selection is along the right lines, but further
investigations would be advisable.

3 Wrt.
feant W't () (b) (a)

T.C.A.
33.05 *x
29.59 *
25.24

(ii) Physiological characters in selection

An experiment was conducted during the
y:ar to determine some physiological constants
of sugar canz clones and their progenies. Five
female clones were crossed with each of two
males. Measurements were made on sample
plants of these 7 clones together with plants
from the 10 progenies.

Significant differences were detected between
the clonal and progeny means of all the charac-
ters measured which were as follows :

(1) Assimilation rate. This is the

in dry weight per unit lcaf
unit time.

() Relative growth rate.
weight per unit time.
Leaf arca ratio. Leal
dry weight.

Mean leal area.

increase
area per

Increasc in dry
unit

(i1i)

area per

(iv)



49

The efficiency with which any of these
characters could be utilised in selection depends
on the repeatability of measurements from one
gencration to the next. Expected repeatibilities
in this experiment were as follows :

Assimilation rate 0.58
Relative growth rate  0.57
Leaf area ratio 0.82
Mean Leaf Area 0.57

The transmission of the characters from
parents to offspring was also cxamined. The
reliability of the observed, or phenotypic, value
of parcnts as a guide to their breeding value
is given by the heritability of a character.
Estimates of heritability in the present calculations
arc as follows :

Assimiliation rate
l.eaf area ratio

From analysis of wvariance, it was found
there was a significant interaction between male
and female parents w1 each of the characters
cxamined. This rcpresents variation  which
cannot be predicted in advance and which
makes difficult the task of the breeder in fore-
casting the outcome of a cross.

It is hoped to present a full account of
the work in the course of 1964.

(iii)

Competition between varietics planted as

of the causcs of incfficient sclaction in singly
planted scedlings or singl: stool plots established
from cuttings. An cxperiment was conducted to
assess the cffect of competition both on, and
by, five diffcrent clones which served in turn as
surrounding. or partly surrounding competitors
in two different treatments, and also as the
surrounded single stools. Mcasurements  were
made of the average diameter and  average
length of the plants, as well as number of canes
and weights per stool. A score representing
the condition of the top foliage was also recorded.

A first analysis of the data shows most
clearly that number of cancs, and henee weight, are
the two characters most affected by competi-
tion between stools, but some other characters
are also affected. [t has been noticed that the
competitional depression caused to this sct of
5 clones by onc of the clones acting as com-
petitor was dircctly related to the gain that
clone made when surrounded in turn by the
other clones as competitors. The position and
slope of the regression line were determined by
the type of competition.

(iv) Other selection experiments

Characters rccorded in two other
experiments during the harvest scason. One is
concerned  with selection, and especially with
sclection for adaptation, in single stools, while
the other concerns the inheritance of components of
of yield and brix in progenies of seven parent

Were

single stools clones. The assistance of students from  the

Collegz of Agriculture i compiling the ficld

ft seems clear that competition is one data from these trials is gratefully acknowledged.
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NUTRITION

1. CHEMICAL

D.-H.

AND SOILS

FERTILIZATION

PARISH

NITROGEN

HE sugar industry spends morc money

on nitrogen than on phosphate and potash

together, and it is thercfore essential to
have full information on the efficicncy of the
different forms of nitrogen fertilizers available
in supplying nitrogen to the cane. and on the
most suitable timing, rates, and methods of
application of thesc fertilizers.

With potash, and with phosphate particu-
larly, the soil acts as a reservoir so that reserves
of these two elements can be built up and no dra-
matically quick change from adequate supply to
deficiency conditions occurs. Nitrogen applicd
as fertilizer nitrogen 1s, unless it is synthetized
into organic nitrogen, rapidly nitrified, and is
then leached from the soil in the rainy season.

Because of the inercasing production and
consumption of complex fertilizers. all of which
contain about onc-third of thecir nitrogen as
nitrate nitrogen, it is essential that the degree
of nitrate-nitrogen losses under ficld conditions
be known.

The diagram (fig. 18) shows the effect of a
heavy rainfall on the distribution of nitrate
applied to the soil surface a few days previously.

The soil at the site of the experiment is a
decp free-draining soil with good infiltration
characteristics, giving little or no run-off cven
under the heaviest showers. The effect of the
five inches of rain. which fell in about four
hours, has been to lcach the nitrate down the
soil profile to an average depth of cight inches.
There is no doubt from these figures, that, on
the shallow gravelly soils which form about

half' the canc acrcage of Mauritius, soil nitrate
would be removed almost completely from the
soil with such a heavy shower.

Many comparative tests between nitrate-of-
soda and ammonium sulphate have been carried
out in the various sugar producing arcas and
the results indicate a general cquality of efficacy
for these two forms of nitrogen.

The results of experiments carried out in
Mauritius  have also shown cquality between
the two forms, but nevertheless a new  serics
of comparisons was laid down in 1961 to reas-
sess the information available, and more spe-
cifically, to study the effect of these two fertili-
zers on soil acidity.

Thz results of the 1963 harvests are given
in Table 10 together with the vegetative index and
leaf-nitrogen content data (V.I. and leaf N°; D.M.)
obtaincd at the boom phase of vegetative growth.

SOIL SURFACE

INCHES
o

IN
Ne]

DEPTH

v T T T T v 1
0] 40 80 120 160 20C
ppm NO;— NITROGEN

Fig. 18 The distribution of surface-applied nitrate after
a heavy (537 in two days) fall of rain.
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Of the series of cxperiments, onc did not
respond to applied nitrogen, ome responded
only to one treatment, and the remaining two
trials responded well. Although, on th: average
ammonium sulphatc produccd morc can: than
sodium nitrate, the differences are not significant.

Some of these experimicnts are now bogiin-
ning to respond well to nitrogen, and futurce
results may enable a definite conclusion as to
the rclative merits of nitratc and ammonium
forms of nitrogen to be made.

The essential requirement for a compurative
test of two fertilizers is that a treatment res-
ponsc be obtained; in other words, the factor
being studicd must be limiting crop yiclds and
it must be the major or the only factor limiting
yields.

Often in the first ycar of a nitrogan fer-
tilization study, crop response to applied nitro-
gen is low, but as the cxperiment is repeated
year after ycar,: responscs improve and the sensi-
tivity of the experiment thercfore improves.

The two diagrams (figs. 19 and 20) show the
actual yields of plots recziving 0, 30 kgs and
60 kgs of nitrogen from virgins through the
crop cycle up to fifth ratoons, expressed as
tonnag:s and as a percentag: of the 60 kgs
nitrogzn plots.

These two figures arc very intorasting, as
they show that dzpletion of the nitrogen sup-
plying power of the soil occurs with time. but
that an apparent flattening of thc curves takes
placc, indicating that the soil is approaching
an equilibrium supply cquivalent in thass ex-
periments to about 12 kgs nitrogen per annum.

The amount of nitrogen falling on to
an area of one acre with the rainfall varics
widely  between  various countries  and - sites

within these countries.  Kocu (1941) gives the

highest figures of 12 15 of ammonium,
nitrite, and nitrate-nitrogen’acre/annum - for

Ceylon, but as he points out, most of this
nitrogen falls with the heavy rains and much of
it will pass into the drainag: waters.

It has boen suggested that non-symbiotic
fixation of nitrogen occurs on latosols under
graminaceous cover. Moorr (1963) found that
with bare soil, there was no incrcase in soil
nitrogen with timme, but that wherc a cover of
Eleusine coracana was grown, nitrogen gains

cquivalent to from 100-130 lbs of nitrogen/acre,
spread to a depth of six inches, occured. These
data are taken as supporting, but not proving,
the lhypothesis of non-symbiotic fixation in
the soil.

The data presented in the two graphs are
certainly indicative of a stcady supply of nitro-
gen of about 25 Ibs/acre/fannum from non-
symbiotic and/or rainfall sources.

The reason that field experiments have
failed so far to show a difference between nitrate
and ammonium nitrogen could be due, to the

26 4
24 -

22

201

TCA
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8-
b.

o : S —
87 7nd

L CROP CYCLE

3 ra 4;h 5|"h

Fig. 19 The cffect of nitrogen and time on the yields of
cane.

Crosscs and plain line

Circles and plain line

Squares and plain line :

60 Kgs. Nitrogen annually.
30 Kgs. Nitrogen annually.
O Nitrogen.
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Fig. 20. The effect of nitrogen and time on the yields of

cane expressed as a percentage of the 60 Kgs.
nitrogen plots.

Crosses and plain line : 60 Kgs Nitrogen annually.
Cicles and plain line : 30 Kgs Nitrogen annually,
Squares and plain line : O Nitrogen.

fact that the efficacy of the ammonium form
of nitrogen itself is low. Data for Mauritius
published by CRraIG (1947) show that a crop of
thirty-five tons of cane, an average local yield,
removes only around 20 kgs of nitrogen per
acre; when some of the green tops are rcmoved
for fodder, this figure increases to around 25 kgs
of mnitrogen. As the average application of
nitrogen to our cane land is 45 kgs per arpent,
then the amount of fertilizer nitrogen recovered
is apparently only about one-half of that
applied.

If the soil under cane is capable of rc-
ceiving around 12 kgs of nitrogen each year by
non-symbiotic fixation, and/or rainfall, then very
large losses of nitrogen from the soil must occur.

Only two processcs can be considered as
being of any importance in causing nitrogen
losses under our conditions and they are loss
of nitrate by lecaching and denitrification. If
nitrification, i.e. the change from ammonium

*

“N — Serve” produced by Dow Chemicals.

to nitrate, could be blocked, then a marked
improvement in the efficacy of applied nitrogen
should occur, and in fact, chemicals with the
property of stopping or slowing down nitri-
fication have been devcloped with this aim in
view. Onc of these materials* is currently
being tested on a field scale, as it has been
shown in the laboratory (fig. 21) thatit does in
fact slow down appreciably the nitrification
ratc of ammonium sulphate. In order that
these “partial sterilants’ be effective on a field

5O
401
»\'\
3 Jo
[ E
¢}
Z
E
a
a
201
10
T T 1 I
O i 2 3 4

Level OF N serve (%5 OF NITROGEN APPLIED)

Fig. 21. Effect of «N-Serve» on the nitrification rate of
treated _ammonium sulphate sprinkled between
two soil layers (analyses made after 20 days).
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scale In Mauritius, where nitrogen 1s applied
in many arcas three or four months betore active
growth begins with the heavy summer rains.

they would have to have very long lasting
effects.  The material currently being tested s

volatile, and thercfore will probably not show
long lasting cflects, and because of its volatile
nature it cannot be
but must be buried; this will limit any uses it

used on the soil surface,

may have to less than one half of the cane
acreage.
Other ficld work on nitrogen at present

being carried out is on the cffcet of placement
on the ctlicacy of applied nitrogen.

Parisn and  Fricpargé (1960) showed that
surfacc-applicd  urea  was of low eflicacy in
supplying nitrogen to cane under Mauritius
conditions, a result which has been confirmed
for other sugar countrics (STICKLAND, 1963).

Lirca, because of its high nitrogen content
(45°, N). is a potentially attractive material
from the point of view of freight cconomy, and
as the principal cause of its poor efficacy is
duc to its decomposition by soil urease to
ammonium unstable  salt, then
burying or watering on urca solutions should
improve its performance.

Laboratory experiments (ParisH ef al, 1962)
had previously shown that loss2s by volatiliza-
climinated if the urea buiied
about six inches deep and it was decided to
test this on a ficld scale, and at the samc time
to include ammonium sulphate in the trials
as many of the local soils are rocky, burying of
the and therefore on
these sites the fertilizer was disssolved in water
and watered on.

The results

carbonate, an

tion were were

fertilizer 1s 1mpossible,

of individual trials have been
erratic and it has been necessary to combine years
and sites in order to obtain significant results.

Generally, the results show that ammonium
sulphate 1s superior to urca and that burying
both urea and sulphate of ammonia improves

their cfticacy, although even when both are
buricd., ammonium sulphate  remains slightly
better than wurca. The most intercsting point

is that the sulphate of ammonia applied on the
surface at a rate of 60 kgs of nitrogen/arpent

was inferior by about one ton of cane an acre
to the same amount of sulphate of ammonia
buried or watered on.

Further work i1s being carried out to find
the reason for this inferiority of surface-applicd
nitrogen, as all the soils of the experimental
sites were acid to slightly acid. and would not
normally be expected to cause ammonia  foss
by decomposition of the ammonium salts.

A possible cause for the improvement in
yiclds by burying 13 a reduction of fertilizer
burn, as much fertilizer burn occurs in Mauri-
tius due to fertilizers salts falling into the bases
of open leaves and into the cups made by the
unfurled vounger The amount of loss
caused by fertilizer burn is being studiced: but
as locally the o applying fertilizer is
low, there 1s no reason why any burn at all
should occur if a little extra time and care were
spent in applying the fertilizer.

The most cconomical rate for applying
nitrogen varies with the cost of nitrogen relative
to the cost of sugar and with variety. Current
recomimendations on the amounts of nitrogen to
apply arc based on the results of many field
experiments,  but an improvement  on  this
method would be if plant and or soil analyses
could be used as guides to the nitrogen require-
ments of individual arcas.

These two points are being actively studied.
particularly the determination of the composi-
tion of the soluble nitrogen fraction of leat
laminae.

The level of total nitrogen in lcaf tissue in
sugar cane 15 Jow, being only about 2°, on a
dry matter basis, and the level of soluble
nitrogen too is low, compared with most plants.

The principal amino-acid in the free-amino-
acid pool of canc leaf tissuc is alanine, but
twenty-nine other nunhydrin reacting spots are

leaves.

cost

casily detectable and work on the qualitative
and quantitative  determination  of individual
amino-acids is in progress.

To summarize, it would scem that the

cficacy of applicd nitrogen is low, and that a
ficld of applied research with important financial
implications for improving nitrogen utilization
by the canc plant, is open.
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Table 10. A comparison of ammonium sulphate and sodium nitrate as nitrogen
sources for sugar cane.
Yields T. C. 4. VoL & feaf N°, Do M.
Treatments Expr. No.  Lxpt. No.  Expt. No. Average Expt. No. | Expt. No.
861 9'61 1061 Yields 86! 1061
100 100
O Nitrogen 278 40.6 354 343
1.80 1.71
103 119
30 Kgs Nas S of A 34.6% 437 42w 40.6
2.08 1.91
110 {22
60 Kgs. Nas Sof A 34.1% d8.5%* 49 2w 439
217 2.08
108 119
30 Kgs Nas Nof S 34.8%* 42.4 4. grx 40.5
2.03 1.87
114 123
60 Kgs N as N of S 37.0%* 44.0 6. 42.5
2.08 1.87
*  Treatment effects significant at 5°; level.
**  Treatment effects significant at 17, level.
PHOSPHATE
Introduction supplyving about 25 kgs P,O, cach. i.e. 125 kgs
guano-phosphat¢é  and 3 tons scums. This
In 1954, the amount of phosphatic fertilizer  dressing  of  phosphate on, in many cascs,

imported into Mauritius was at a very low fevel,
and as there was widespread phosphate defi-
ciency, serious yicld losses were occurring.

The only sources of phosphate used by the
sugar industry at that time were guano-phosphaté,
a soft rock-phosphate, imported from neigh-
bouring islands, and factory filter-press muds
which contain about 2°; P,Og on a drv malter
basis.

Both the rock phosphate and the filter muds
were banded in the furrow at planting, at rates

extremely  deficient sotl, was expected to Jast
the cane crop for about szven years, giving an
annual rate of application of onlv 7 kgs ‘annum/
arpent of P,O,.

As large arcas of ratoons were deficient and
it was apparent that the basic fertilization was
in many cases inadequate cven for the virgin
crop, the problems to be solved were :

(3) What is the optimum fertilization at plan-
ting as both ratc and form of
fertilizer ?

regards
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(b) Can phosphate deficient ratoons be treated
with phosphate to correct the deficiency,
and if so, what 15 the most eflicacious

form and method of placcment ?

(c) lIs it a better policy to attempt to build up
soil phosphate reserves by the use of heavy
applications of phosphate at planting, or to
use smaller annual applications ?

Generally accepted tenets concerning  phos-
pliate fertilization are that :

(a) Rock phosphates are of valuc only on acid
soils and that they should be intimately
mixed with the soil for maximum efficiency.

(b) Soluble phosphutes, particularly on  the
acid ferralitic soils of the tropics, are rapidly
fixed and will have poor residual values.

(c} That on soils with a high phosphate fixing
capacity, small [requent  applications  of
soluble phosphate are probably superior to
massive dressings widely spaced in time.

(d) That super-phosphate is a suitable standard
for comparative purposes because ol its
good performance over a wide range of soil
conditions in supplying phosphate to plants.
The programme of ficld work initiated in
1954 to study the whole problem of phosphate
fertilization has produced many results of value,
particularly as regards the long term  effects
so important in a crop which grows seven or
more years without replanting, and the results
obtained to date are summarized below.

Experimental results

Experiments at Planting

The forms of phosphate used in these
experiments were single super-phosphate, triple
super-phosphate, ammonium phosphate, and
threc forms of rock phosphate.

The forms of rock plosphate used were
Agrophos, a material ground to the generally
accepted degree of fineness of 959 through a
hundred mesh B.S. sieve, Novaphos and guano-
phosphaté. The latter material a rock phosphatc
imported from neighbouring islands, is not stand-
ardized as regards analysis and fineness of
grinding and samples of the material have

varied in phosphate content from 16 to 329 P,O,
and would give up to almost 50%] not passing a
36-mesh B.S. sicve.

First Series.

The materials compared were single-super-
phosphate, Agrophos, Novaphos and guano-
phosphaté applied in the furrow at planting
time at a rate of 125 kgs/P,Og/arpent. The
soils of the various sites had an average pH of
5.4 and all the sites had previously been under
cane.

Results for the virgin crop are given in
Table I1 and show that all but one trial res-
ponded to phosphate application. When the
results of these experiments are pooled, single-
super-phosphate 1s significantly better (P = 0.01)
than Agrophos, thc only other standardized
phosphate used in these experiments. The three
rock-phosphates were similar in efficacy.

It should be noted that ammonium sul-
phate (applied at about 200 kgs/arpent) was the
nitrogen source and in these experiments, the

effect of super-phosphate is not thercfore a
sulphate effect.
The residual values of the different forms

of phosphate are shown graphicaly in fig 22.

400+

<]
]

:

YIELDS As 9 OF CONTROL

W y0d <
CROP CYCLEL

Fig. 22. The residual values of superphosphate and rock
phosphate.

Crosses and plain lines :  Supcrphosphate.

Circles and plain line : Rock phosphate.
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Table 11. A comparison of single superphosphate, Agrophos, Novaphos and guano phosphaté
applied at the rate of 125 Kgs P,O_/arpent in the furrow at planting.
Figures are T.C.A. for the virgin crop.

Site No. Conirol Super Agrophos Novaphos Guanophos
1 17.0 24.8%* 23.2%% 22.0%* 22.0%*
2 19.3 23.2% 21.3 20.6 19.6
3 17.5 23.5%% 23 2% 27.1%# 22.3%*
4 7.6 27.4%x 24.6%* 25.6%% 24.6**
5 12.5 18.2%* 15.6 -— —
6 22.8 25.6 23.4 21.0 21.6

*  Treatment eflects significant at 59 level.

**  Treatment effects significant at 1°, level.

Second Series,

In these  trials  triple-super-phosphate, Results for the virgin crop yields and leaf
ammonium phosphate and guano-phosphaté weights and P,O, contents for both the virgin
were compared at three rates, viz. 0 ,60 and and first ratoon crop are given in Tables 12
120 kgs P,O, in the furrow at planting. and 13.

Table 12. A comparison of triple super-phosphate, ammonium phosphate and guano phosphaté
applied at rates of 60 & 120 Kgs P,O./arpent. Yields T.C.A. for the virgin crop.

pH Control Triple Super Amm. phosphate Guano phosphaté
Site No. of soil 0 P,0, 60 Kgs 120 Kes 60 Kgs 120 Kgs 60 Kgs 120 Kgs

13 4.7 8.7 23.1** 26.0%* 18.6%% 24.4%* 23.7*%*% 242%*
14 5.3 18.6 24.2%% 229 23.5 26.1%% 25.6%% 228
15 5.1 9.9 31.2%%  30.8** 26.3%%  34.0%%* 28.9%*  30.7%*
16 5.6 13.8 29.3%% 2.1 ** 26.5%%  29.6%* 22.7*%% 23.7%*
Average yields 12.75 2695 2695 2373 28.75 2528 2535

*  Treatment effects significant at 59, level.

* *

Treatment effects significant at 1°; level.
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Table 13. The effect of rate and form of phosphate at planting on the V. I and P,0.*
content °/ D.M. of the leaf laminae (Virgin Crop).

Site Control Triple Super Amm. Phosphate Guano Phosphaté
No. O P,0, 60 Kgs 120 Kgs 60 Kgs 120 Kus 60 Kgs 120 Kgs
13 100 131 143 127 141 128 135
0.36 0.42 045 0.42 0.45 0.42 0.45
14 100 122 120 116 114 117 120
0.39 0.40 0.39 0.39 0.41 0.41 0.41
15 100 153 157 148 156 150 158
0.34 0.38 0.42 0.40 0.42 0.42 -0.47
16 100 119 113 113 122 14 116
0.33 0.38 0.39 0.37 0.39 0.34 0.35
Av, 100 132 134 125 134 128 133
0.35 0.40 0.41 0.39 0.41 0.40 0.42

P,Os* ¢, D.M. of leaf laminae (Ist Ratoon Crop).

Site Control Triple Super Amm. Phosphate Guano Phosphaté
No. 0 P,0, 60 Kgs 120 Kgs 60 Kgs 120 Kgs 60 Kgs 120 Kgx
13 0.36 0.38 0.41 0.39 0.40 0.38 0.41
14 0.36 0.40 0.43 0.41 0.41 0.38 0.40
15 0.33 0.33 0.38 0.37 0.39 0.39 0.40
16 0.38 0.38 0.39 0.36 0.44 0.37 0.39
Av. 0.36 0.37 0.40 0.38 0.41 0.38 0.40
Av. V.I** 100 108 118 110 122 113 118

* The P20s contents have not been corrected for variety und age and are presented only for
comparisons between treatments.

xx  Some cvelone damage occurred before sampling and therefore average V Is have been used.
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For the virgins, if the leaf weights of the
60 kgs P,O, treatments arc compared with the
leat weights of the 120 kgs P,O, treatments,
then the latter arc sigaificantly higher (P==0.01)
indicating a growth response to the additional
60 kgs. The leaf weights and analyses for the
first ratoons are given in Table 13 and are also
indicative of a better growth with the 120 kgs
P,O, level than with the 60 kgs level.

The residual effects of the applied phosphate
are shown in fig. 23.

In first ratoons at trial Sitc No. 13, where
the pH was very low, guano-phosphat¢ at the
120 kgs P,O, rate was significantly better
(5°, levely than the lower level of ammonium
phosphate, but in sccond ratoons no significant
treatment difference was obtained.

For the trials Site Nos. 14 & 15 treatment
cffects on yiclds of cane in ratoons werc not
significant.

YIELDS
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CROP CYCLE

Fig. 23 The effect of phosphate on cane yiclds in virgin
and 1st and 2nd ratoon crops.

Circles and broken line : Yiclds of phosphate-treated plots.

Crosses and broken line: Yields of control plots.

Crosses and plain line : Yields of phosphate-treated plots
expressed as percentage of control
plot yiclds.

Table 14. The effect of form and level of phosphate on cane yields from the pooled results
of three harvests (Virgins, 1st and 2nd ratoons) for an experiment which responded to phosphate
. in the three consecutive years.

Treatment

Amm. phosphate ‘o, 120 Kgs P,O,

Triple super a 120 Kgs PO,
Triple super a 60 Kgs P,0Oq

Amm. phosphate «@ 60 Kgs P,O,
Guano phosphaté @ 120 Kgs P,O,
Guano phosphaté «» 60 Kgs P,O,
Control

I

*  Treatment effects significant at 57, level.

£X3

Treatment effects significant at tv, level.

Mean plot

Treatinent differences

vields
208 137%* DL 36 *
293 [32%* 465 % RIEE:
283 [27%* Jx* 26
262 10]*=* 15
247 RO*®
161
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The trial Site No. 16 responded extremcly
well to the phosphate treatments in both first
and second ratoons; all treatments were signi-
ficantly better than the control (P==0.01) and
120 kgs of P,O, as ammonium phosphate and
triple super-phosphate were superior to 120 kgs.
of P,O, as guano-phosphaté. The results also
suggest that the 120 Kgs levels of P,O, are
generally superior to the 60 kgs tevels. (Table 14).

Third secries.

triple  super-phosphate,
and guano-phosphaté were compared : the
comparisons were therefore of noncalcium,
monocalcium, dicalcium and tricalcium phos-
phates as phosphate sources for cane.

precipitated phosphate

The phosphates were applied at a rate of
60 Kgs of P O,/arpent in the furrow at plan-
ting. Results for the yiclds of the virgin crop
are given in Table 15 and once again show the
superiority of water soluble phosphates.

Form of phosphate at planting (60 Kgs P,O. applied furrow)

Yields in T.C.A. (Virgin Crop)

In  these trials ammonium phosphate,
Table 15.
Site Control Monocalcivum
No. phospliate
4a 5.3 T 15.3%*
Ja 35.6 38.8
da 44.1 53.0%*

Treatment effects significant at 59, level.
Treatment cffects significant at 17, level.

Dicalcium Tricalcium Ammonium
phosphate phosphate phosphate
9.8* 12.9** 11.9**
36.7 38.8 38.5
50.4* 51.9* 54.8**

+  Monoculcium phosphate is significantly better (19 level) than dicalcium phosphate.

Fourtlt series.

Because of the possibility that calcium was
a limiting factor for growth and the interaction

of calcium and phosphate. trials were laid in
which tricalcium phosphate and ammonium
phosphate were comparcd, when aoplied in the
furrow with. and without. three tons of coral sand.

Table 16. Coral sand and form of phosphate (guano-phosphaté and mono-ammonium phosphate
applied at 125 Kgs P,Og/arpent in the furrow at planting)

Yields in T.C.A. (Virgin crop)t

Treatments

12161
1. Control 14.4
2.  Guano-phosphaté 16.7
3. Amm. phosphate 19.5%*
4. 3 tons coral sand 15.0
5. Treatments 2 i 4 15.1
6. -4 16.9*

Treatment effects signiticant at 5% level.
Treatment effects significant at 17, level.

Sites
13:61 15161 17/61 Average
11.2 13.6 21.9 15.3
19.3%%* 19.3%* 27.5 20.8
20.4%* 21.9** 22.9 21.2
1.6 14.8 234 16.2
16.8% 19.9%* 233 18.2
21.6%* 19.3%* 29.7* 21.9

None of these exparimants responded to any treatment in 1st ratoons.
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Tabie 17. Leaf sheath calcium levels

Treatments

Control .
Guano-phosphaté
Amm. phosphate
3 tons coral sind
Treatments 2 - 4
3 -4

A S

The yicld results and sheath analyses for the
virgin crop are given in Tables 16, 17. The
results show the general supcriority of ammonium
phosphate over tricalciuni phosphate and  the

depressing effect of sand on the availability of

the phosphate in guano-phosphaté.

No significant responscs to cither phosphate
or sand applications were obtained with the
first ratoon crops.

Results of an earlier series of cxperiments

° D.M.

Sites
1261 1561 17161
0.254 0.156 0.176
0.293 0.205 0.186
283 0.186 0.1596
0.303 0.196 0.225
0.274 0.215 0.254
0.293 0.205 0.234

in which soluble and insoluble phosphates were
comparced with, and without 2 tons of slaked
lime applied in the furrow before planting, were
re-examined.  Table 18 shows the depressing
effcet of liming on the availability of the phos-
phate in rock phosphate, whilst the efficacy of
supcr-phosphate  is  unaffected. These  results
were for the virgin crop; in the first ratoon crop
no effect of liming on phosphate availability
could be detected.

Table 18. The effects of two tons of slaked lime, applied in the furrow at planting, on the

eflicacy of superphosphate and rock phosphate similarly applied.

(Figures are yields

in T.C.A./arpent for the virgin crop)

Site Superphosphate
Unlimed Limed
1 24.8 24.8
2 23.2 19.4
3 23.5 27.8
4 274 28.6
5 18.2 16.9
Average 234 23.5

Experiments with ratoon crops.

First series.

Four sites, in arcas known to be generally
deficient in phosphate, were chosen. the basic
treatment being 40 kgs P,O; applied on the
trash, which, as is current practice. was wind-
rowed on alternate interlines.

Rock  phosphate
Unlimed Limed
232 18.3
21.3 17.1
232 21.0
24.6 21.5
15.6 14.8
21.6 18.5

*The unlimed rock phosphate viclds are significantly higher (P -- 0.05) than limed rock phosphate yiclds.

Four forms of phosphate were used, guano-
phosphaté. super-phosphate, triple super-phos-
phate and ammonium phosphate.

The experimental results of the first harvest
arc given in Table 19 together with the lcaf
analyses.



62

Table 19. The effect on yields (T.C.A.) of 4

0 Kgs of P,O/arpent applied on the trash

to third ratoon crops in the form of single superphosphate, triple superphosphate. guano
phosphaté and ammonium phosphate

Site Control Super 7. Super
17 37.1 371 38.7
18 29.9 31.0 29.9
19 7 28.2 31.6* 314
20 28.4 30.2 29.1

*  Treatment effects signiticant at 5% level.
#*  Treatment cffects significant at 1. level.

+ Ammonium phosphate is significantly better (P —

Third ratoon V. Is and P,0O

Guarno Amm.

Phosphaié Phosphate Soil pH
38.5 41.4* 4.9
28.6 304 54
29.5 32.8%* -
293 27.3 6.2

0.05) than guano phosphaté.

5 Y, D.M. of leaf laminae

. . Triple Guano Amnt.
No. ol Super
Site No Contro et Super Phosphaté Phosphate
~ /// -:// =
17 100 103 .- 104~ 0l 104 -
038 || " 040 040 To041 || 7 042
18 100 99 98 . 98 105
~70.39 0.43 7046 0.46 0.4
19 100 106 03 _~ 105 104 g
037 7042 045 /0.41 ~0.46 J
20 100 100 —~1 105 101 0o
. >
77046 0.48 ~70.49 /45 7050
-

Only at one site was there a marked yield
response to phosphate fertilization, but the lcaf
analvses show increased phosphate uptake in
all cases.

In the trial Site No. 19, ammonium phos-
phate was significantly better than guano phos-
phaté. Because of the good response to phos-
phate, this trial was continued for another two

years, the trcatments being repcated each year.
The results for all three harvests from this
experiment are given in Table 20. These re-
sults show that after the first year, a response
to guano-phosphaté is obtained, and that then
there is no significant difference between forms
of phosphate.
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Table 20. The effect on yields of 40 Kgs. P,0O5 applied annually on the trash of ratoon crops (T.C.A.)

Harvest Control
1957 28.2
1958 29.6
1959 30.2

Total 89.0
Increase
in yield

Super

31.6%
33.6*
33.0*
98.2

9.2

Triple
Super

31.4%
33.2%
34.9%%
99.5

10.5

Guano
Phosphaté

29.5
33.9%+
34.1%

97.5

8.5

Amm.

Phosphate

32.8%*
32.6%
33.4*

98.8

9.8

*  Treatment effect significant at 59 level.

* &

Treatmient effect significant at 1° level.
Second series.

This series of experiments was an attempt
to establish the most suitable form of phosphate
and method of placement, i.e. on the cane line
or the trash interline, for use annually in ratoons.
The forms of phosphate used were triple super-
phosphate, guano phosphaté and ammonium
phosphate at a rate of 25 Kgs/arpent of P,Oq
applied annually.

Of this serics of experiments, only one trial

gave results of interest, the remaining trials

gave no results of value, being either not defi-
cient in phosphate, or bcing affected by one
of the many hazards existing for field experiments.

The results for the trial which responded
are given in Table 21, together with the V. 1.
and P°, D. M. figures.

For the 1961 harvest. triple super-phosphate
appliecd on the trash was supcrior to guano-
phosphaté applied on the trash; for the 1962
harvest however, all treatments were cqual and
highly significant.

Table 21. Effect of phosphate applied to ratoons at a rate of 25 Kgs P,Og/arpent/annum. (Yields in T.C.A.)

Harvest year

Treatment

Control Guano phosphaté Triple Super Anun. Phosphate
Stool  Trash Stool  Trash Stool  Trash
1958 34.8 34.9 335 333 33.0 34.4 REN
1959 34.2 35.2 34.6 37.2 34.6 339 36.4
1961 17.4 20.2 17.8 20.7*  21.0% 19.2 20.8*
1962 24.8 35.3%*  33.4%% 31.7%%  35.4%= 35.3%% 33 ]%*
Average yields 27.75 314 29.8 30.7 31.0 30.7 311
VI.and P, D. M. | 100 12 122 117 113 119 124
for 1963 0.165 0.182 0.190 0.185 0.185 0.170 0.180

*

* %

Treatment effects significant at 5% level.

Treatment effects significant at 1°) level.
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Discussion

In the late 1950°s, large arcas of ratoon and
even virgin cane growing in Mauritius showed
the typical lcaf discoloration of phosphate
deficiency, and the yearly foliar diagnosis figurcs
(some 5.000 leaf samples a year were analysed
for phosphatc content) showed a
phosphate status of our cane land.

Three factors operative at that time werc
causing this unfortunate trend: the clearing and
planting of new lands extremely deficient in
phosphate: the de-rocking of old lands with
heavy cquipment. resulting in large amounts of
subsoil being brought to thc surface: and finally
the complete inadequacy of the basic phosphate
fertilization practices.

No guidance from local results was available
to indicate the optimum level and type of
phosphatic fertilizer to use, but as most of the
soils were acid, and a cheap local rock phos-
phate was the only material traditionally used,
this fertilizer was the obvious initial choice for a
crash programme to build up adequate soil
phosphat: levels.

Many arcas of Mauritius which had recci-
ved no phosphate other than guano-phosphaté
had a good phosphate status; moreover a study
of all the Icaf phosphate analyses available
(some 40,000 individual samples), did not show
any marked changes in phosphate status with
stage of the crop cycle. The latter point was
taken as indicating that no dramatic changes in
phosphate availability were occurring in  the
five or six years following the application of
guano phosphaté ; it had secmed a possibility
with the ferruginous latosols of Mauritius that
coating of the rock phosphate particles with an
insoluble iron-aluminum phosphate could occur,
thus reducing the availability of the rock phos-
phate to very low levels. It will be noticed
that Table 21 does suggest an aggravation of the
phosphate status with time: however the foliar
phosphatc levels for the control plots at this
sitc were as low at the start of the experiment.

Estates were thercfore recommended that the
use on phosphate-deficicnt lands of one ton of
guano-phosphaté or its equivalent as standard rock
phosphate, mixed with the soil wherever possible,
was probably the soundest way to ensure a rapid

worsening

build-up of the phosphate status of their lands.

Because soluble phosphate (vide Table 11)
proved superior to rock phosphate for the virgin
crop, and because it was alrcady known that
filter muds gave better yields in virgins than
their cquivalent in rock phosphate and nitrogen,
then for virgin crop the use in the furrow
depending on the phosphate status of the soil
of 5 tons of filter cake, or 25 — 50 Kgs of
soluble phosphate, was also recommended.

As can be seen from the ficld trials cartied out
at planting, an average yicld increase of more than
10 tons per arpent in the virgin crop with the
addition of 120 Kgs P,O, was obtained in
scventeen trials covering a wide range of local soils.

In financial terms, this return in yield in-
creasec is cqual to a 300°] return on moncy
spent on phosphate in onc year, excluding any
residual effects the phosphate may have.

Many of the experiments continued to
respond in the ratoon crops, thus stressing fully
that any deficicncy of phosphate was causing
tremendous yicld losscs and that a deliberate
policy of over-fertilization was called for until
such times as more precise guidance could be given.

As the cost of clearing new land, de-rocking
old land and replanting with canc is very high
and can rise to Rs. 3.000/arpent, the cost of the
phosphate fertilizer is therefore only a relatively
minor item of expense.

An cxamination of Tables 12, 13 and 14
shows that responses above a dressing of 60 Kgs
arec almost certainly occurring and that a
dressing of 500 Kgs of guano phosphaté in
the furrow is not adequate for the virgin crop;
this 1s an extremely high requirement and simi-
lar to the situation found by CLEMENTS (1958)
in  Hawaii. The total amount of phosphate
used by a cane crop of 40 tons. including trash
and green tops, is only about 35 Kgs P,O,
thus indicating a poor initial utilization of the
applicd phosphate; o situation not uncommon
for most crops and miost countries.

Phosphate treatment of plant canes gives a
tremendous initial growth. but the low phos-
phate plots improve with time, and the dramatic
differences between the two treatments after a
few weeks growth, lessen with time. With the
ratoon crops, as can be scen from figs.
22 and 23, response to phosphate even with soils
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very low in phosphate is not high in comparison
with the virgin crop, but nevertheless can rcach
about six tons cane/arpent/annum.

From the phosphate-at-planting expori-
ments scveral points of interest arise, namely
the value of water-soluble phosphates on soils
high in aluminium and iron and their high
residual values under thesc conditions. and the
quasi-equality of the coarser local rock phosphate
with the finely ground rocx phosphate.

The work with rock phosphates applied
in the furrow at planting could be criticised, as
it is generally accepted that for maximum
availability of rock phosphates thorough mixing
with the soil is necessary. However, scattering
500 Kgs of a finc powder into furrows about
two feet wide and twelve inches decp cannot
bz considered as cxcessive placement, and certain-
ly as regards the ratoons crops when earthing
up has taken place, placcment cannot be con-
sidered as having any cffect.

The fact that soluble phosphate after four
years had the same residual valuc as a standardized
rock phosphate ground for 95°; to pass a 100
mesh B.S. sieve is a striking and rather unex-
peeted result. vide fig. 23.

The small difference between the finely
ground phosphate and the local guano phos-
phaté (Table 11) is suggestive on the fact that,
although grinding to 959% through a 100 mcsh
B.S. sieve is generally regarded as essential for
good assimilability of the phosphate (Cookr,
1954), under tropical conditions of high rainfall
and high soil temperature, the degree of fineness
of grinding may be of less importance than
elscwhere though, obviously. a minimum grinding
standard must be set.

With phosphate deficient ratoons, a choice
of ploughing out or attempting to correct the
phosphate dcficiencics, ariscs.

The results of the trials presented in tables
20 and 21 show that phosphatc can be got into
the cane plant, and that worthwhile increases in

vicld can be obtained by the use of phosphate
0N ratoons.

An interesting point is that guano phosphaté,
although it did not give a yield response in the
first year. did so in the sccond year, implying that
il pliosphate is applied annually then the form
ol phosphate uscd is unimportant.

With the second series of trials with phos-
applied to ratoons, some sites which
should have responded to phosphate in terms
of yicld of cane, did not, cven though the
phosphate level in the leaves indicated that a
response could have been expected.

This lack of yicld response could be duc
to the fact that although phosphorus was limi-
ting yiclds. some other factor, such as disease,

phate

was exerting  an overriding  influence. Yield
losses  duc to ratoon stunting discase and

chlorotic strcak, two common discases of old
ratoons. would nullify the beneficial effects of a
superior piosphate status.,

The key question of  the
ratoons cexperiments is therefore @ ~Did the phos-
phate enter the plant or not ?° The results
of the tive experiments show conclusively that
it did. In terms of yicld benefit, the value of
phosphate applied to ratoons is dependent on
discsase  or other limiting factors, but the
phosphate apphed is not lost as it enters the
goneral soil pool and is therefore not wasted.
With h:althy cane, whose yields are limited only
by phosphate, vyield responses of the order
of two tons of canc can then be expected if phos-
phate is applied in ratoons.

The large basic dressings at planting now
being used will almost certainly lead to ratoons
which do not require phosphate, a situation
which is now common in the Hawailian islands;
and th> recommended 250 Kgs of P,Og as rock
phosphate. for use on very deficient soils will almost

phosphate-in-

PoTassium

Little new information was obtained on this
clement during the year but the idea propaga-
ted by this Institute, that, as potash is necded
in large quantitics by the sugar-canc and as it

ceitain’y drop to around 125 Kgs once that
replanting is due.
1s the cheapest of the three major nutrients,

no deficiency of the clement should be allowed
to occur, has not been fully followed.
Some arcas yiclding forty tons of cane (the
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eguivalent to the removal of about 125 kgs
of muriate of potash an acrc yearly) reccived
low potash applications. In many instances. as
Jow a level as 25 Kkgs muriate of potash/acre
annually, with resultant adverse effects on  the

potash  status  of  the crop, as indicated by
CALCIUM AND MAGNESIUM
In order that maximum yields may be

obtaincd, no nutritional stress of any clement
must oe allowed to occur. For the canc soils
of Muuritius, the adequacy of the nitrogen.
phosphate.  and potash nutrition s regularly
cheched and corrective measures, should defi-
ciencien occur, arc appiied.  After these three
major clements come calcium and magnesium,
of which only the former i1s at present of any
interest: the soils of Mauritius being  derived
from basalts contain. in rclation to their cal-
cium contents. relatively large quantitics  of
magn xsium.

The soils of the super-humid zone are highly
lcach:d and low in basc status., and it is on
these soils that calcium deficiency, if it occurs,
would  be eypected. These  soils  have  all,
however. received dressings of tricaleium phos-
phates and factory filter muds in the past and so,
despite a low level of exchangeable bases, no
absolat: deficiency ol calcium has so far been
demonstrated.

The experimental results given in Table 16
show that no response to calcium occurred in
any of the four trials, which were all sited on
old cane land in the super-humid zone.

Specific inecreases  in cane  yield. following
calcium application, have been reported from
Hawaii by Avres (1958) and CLemiNTs (1961) on
soils which had reccived tremendous  dressings
of nitrogen and potash salts and only ammonium
phosphate as  the source of phosphate, with
resultant hicavy losses of caleium.

Attention was first drawn to the low cal-
clum status of these lands when experiments
cemparing  super-phosphate and  ammonium
phosphate showed a marked supcriority in yicld
respons: in favour of the super-phosphate; in
Mauritius, the experiiments comparing ammonium
phosphate  with calcium  containing phosphates
liave not shown any marked differences.

foliar diagnosis.

An interesting point is that cstates in the
supcr-humid  zone, conscious of the lcaching
cffeets of heavy rainfall, now have a generally
better potash status than estates in dry areas.
AND SoiL  Acipbity
The yicld responses to coral sand found by
d"Hotman (1947), and to lime found by FEILLAFE
(1955). were ascribed by these authors to non-
calcium effects.

The data for lcaf-sheath calcium figures
given in Table 17 show the marked effect of
calcium containing materials on plant uptake.

The leaf-sheath calcium levels considered by
CLEMENTS (foc. cit.) to be adequate are {rom 0.17
to 0.20%, calcium on the dry sugar-frec leaf-
sheath. The figures presented here were ex-
pressed on the total dry matter of the leaf
sheaths and will therefore be lower than if
they had been expressed in Clements”  way.
Even the lowest figure obtained (the control
plot of sitc 15/61) is far higher than the levels

met  with in the calcium deficient arcas of
Hawaii on which yield responsc to calcium has
occurred. The effect of 500 Kgs of guano

phosphaté, an average phosphate dressing.
(trcatment 2) has been to bring the levels of
calcium to acceptable levels, and the cffect of
three tons of coral sand has becen to increase
leaf-sheaths calcium levels by 0.05°.

With the large amounts of sulphate of
ammonia and muriate of potash now being
uscd annually, caleium losses from the soils are
heavy and a carctul watch must be kept to
prevent a calcium deficiency situation from
arising ; therefore sheath calcium levels
now being determined on a routine scale.

The usc of tricalcium phosphates at planting
certainly helps by supplying calcium, but the usc
of coral sand at amounts of from three to five
tons/arpent thoroughly mixed with the soil is
the simplest method of cnsuring an adequate
calcium supply and is currently recommended
when the pH of the soil falls below pH 5 in
the cane lines of old ratoons.

A low soil pH is an indication of a low
basec status, but even when the bases arc not

are
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limiting yields, other factors associated with
soil acidity, such as high aluminium and man-
ganese levels may reduce yields.

The acidification of the soil by fertilizer
salts 15 a continuous process and as the ferti-
tilizers in Mauritius are banded along the canc
row, areas of extremely acid soil may develop
ecven though the soil mass itself has a fairly
high pH.

Table 22 (a) shows the effect of banding
fertilizers in the canc line on the pH of the soil
in the cane linc; the soil was sampled to a
depth of 9” and so this lowering of the pH
can be considered as very dramatic.

The fact that the narrow strip of soil in
which the canc stands is acidified in this way.
may well cause «poisoning» of older ratoon crops
by the solubilization of manganese and alu-
minium, or in some other way.

Table 22. (a) The effect of fertilizers applied on the
cane line on the soil pH of old ratoons.

Site No. Soil pH in Soil pH in
cane line interline
1 4.8 5.2
2 4.9 5.7
2 4.7 5.5
4 4.7 5.1
5 5.3 5.7

The use of coral sand applications in the
past, although attempted from time to time. did
not prove at all popular and it is now pos-
sible, with the aid of the results shown in
Tables 16 & 18 to explain the reasons for this
unpopularity.

Because of local conditions. the tradition
has developed of placing all the fertilizers used
for the virgin crop in the furrow : as the only
source of phosphate used in the past was guano-
phosphaté, then the use of lime or sand in the
furrow caused an avcrage yield loss of about
three tons of cane in the virgins crop due to a

In the presence of adequate calcium, there
is no general agreement thet the effect of a low
pH is in fact a depression of cane yiclds, but
as coral sand is freely available in Mauritius, it
is almost certainly not sound practice to let
the pH of the soil mass fall much below pH 5.4.

Table 22 (b) shows the effect on pH after
threc years of applying dressings of raw coral
sand on the pH of the soil of a humic
ferruginous  latosol. The effects are quite
dramatic for such low levels of sand application,
because of the Jow buffering capacity of the
surface layers of this great soil group. The
latosolic brown forest soils are more highly
buffcred. but as they contain large amounts of
rocks and gravels, the pH effect of dressings
of three to five tons of coral sand will probably
be of the samc order with them as with the
humic ferruginous latosols.

Table 22. (b) The effect of dressing of coral sand
on the pH of the soil mass.

pH before
treatment 1961

pH after
treatment 1963

Dressing of
coral sand

3,000 Kgs 5.0 5.7
5.2 5.5

- 5.0 6.1

5.0 5.6

5,000 Kgs 54 6.4

lowering of the efficacy of the guano-phosphaté,
vide Tables 18 & 19.

Heavy dressings of sand must bc mixed
with the soil, so far as is humanly possible, and
some soluble phosphate applied in the furrow
to overcome the effects of the temporarily high
pHs occurring, following recent sand applications.

An intensive programme of research is now
under way to study the effects of small dressings
of sand. i.c. calcium nutrition effects, and the
effects of massive dressings which will affect the
whole of the biological, physical, and chemical
systems in the soil.
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SUMMARY
With nitrogen. placement studies have The calcium status of Mauritius cane lands
indicated a higher efficacy with buried or is being carefully watched. The use of 3-5 tons
watered-on ammonium sulphate than with of coral sand. should the pH of the soil in the

surface applied ammonium sulphate.

No differences in yields have yet been shown
to occur when nitrate-nitrogen and ammonium-
nitrogen are compared.

Nitrate is extremely mobile in the soil and
leaching losses would therefore be expected; the
failure of experiments to demonstrate any
difference between the two forms of nitrogen
could be duc to the low efficiency of ammonium
sulphate nitrogen per se. The cfficiency of
nitrogen utilization by canc is less than 509,
and therefore it is imperative that the mecha-
nisms of nitrogen loss be actively studied.

The practice of using 500-1000 Kgs of
guano phosphaté at planting, depending on soil
phosphate levels, plus a booster dose of soluble
phosphate, has certainly ensured that yield
losses for the virgin crops due to phosphate
deficiency have been eliminated.

The use of phosphate on ratoons will give
yield increases, provided that the ratoon crop
is deficient in phosphate and that no other
factor, particularly discase, is limiting yields.

There can be no doubt that the best place-
ment for phosphate is deep in the soil or mixed
thoroughly with the soil at planting, and the
annual application of phosphate on the surface
s an emergency approach only.

The potash rcquircments of cane are high
and the levels reccommended by the Institute
should be used.

cane linc of old ratoons fall below five, has
been recommended for some years now as a
precautionary mecasure against both low cal-
cium status and any possible adverse effects of
high soil acidity.

Work with very heavy dressings of sand
and lime is in progress, as well as on the nutri-
tional effects of calcium and magnesium.

Finally, cach arpent of canc land may now
receive up to 250 Kgs of ammonium sulphate,
100 Kgs of muriate of potash and 50 Kgs of
soluble phosphate salts, i.e. a total dressing of
400 Kgs of salt, and as this salt is commonly
applied in onc dose on the cane line, damage to
the cane may be occurring. The salt, falling
into the spindlc of young cane and into the
leaf bracts, causes severe fertilizer burn and
this effect on the acrial parts of the cane
cannot but be harmful as regards final yields;
more over the effect on the surface roots
of such concentrated salt additions must be
detrimental.

On arcas with open fields, the mechanical
application of fertilizers should seriously be
considered as offering the surest means of dis-
tributing fertilizers accurately and applying them
carefully.

Where fields are such that mechanical
equipment cannot be used, careful spreading of
the fertilizer around the stool would seem to be
the best practice.
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2. FOLIAR DIAGNOSIS OBSERVED IN 1963 ON THE
PERMANENT SAMPLING UNITS

PIERRE HALAIS

During the summer months of 1963, leaf
blade sampling for nutritional diagnosis. follow-
ing well established rules was restored to full
swing as a result of the normal climatic
conditions which prevailed during the critical
boom stage of ratoon crops.

Eight hundred and sixteen permanent sam-
pling units, each representing an area greater
than 10 arpents, had been specially chosen,
after consultations with the interested parties,
as fully representative of the soil types encoun-
tered and of tho actual fertilizer treatments
practised by the millers and large planters on
regular plantations in the vicinity of the sclected
units.

The project is a follow-up procedure which
will disclose, by means of three-year moving
averages, the trend of nutritional N P K status
of each unit in order to constitute a permanent

check on regular fertilizer practices as they
evolve in time.

Leaf sampling was carried out at two
favourable occasions in most of the cascs. Age

and varicty corrections were practised as recom-
mended.

Table 23 gives the variety correction derived
from the Series Agro/60 comprising ten differently
located varicty trials.  The correction for older
varieties has been given in the 1962 Annual
Report of the Institute.

Table 23. Variety correction for foliar diagnosis N. P and K°, D.M. of the 3rd leaf blade

Ebéne 1/37 M.147:44 M.202/46
N + 0.11 — 0.03 -+ 0.04
P + 0.012 - 0.001 + 0.012
K — 0.06 -+ 0.08 — 0.05

It has been thought desirable, at this early
stage of the project, to disclose the preliminary
observations made on a sugar scctor basis in
order to evaluate the average potential loss in
production, expressed in terms of commercial
sugar per arpent, resulting from phosphorus
and potassium shortage in cane nutrition. The
quantitative relationship between sub-optimal
and optimal nutrition used as the yardstick
is derived from the field and laboratory experi-
mentation carried out by thc Institute on the

Ebéne 50147 M.93/48 M.253/48
0.03 — 0.06 — 0.10

~ 0.016 — 0.002 — 0.017
+ 0.06 i 0.11 — 0.12

series Agro/57 of eight trials reaped in 1959
and 1961, when the crops did not suffer from

the ill-effects of cyclonic winds or of moisture
shortage.

Table 24 gives the regression equations
obtained to calculate the average potential

sugar losscs — tons per arpent — to be expected
from sub-optimal nutrition observed by foliar
diagnosis expressed in terms of N, P and K 9
leaf dry matter.
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Table 24. Potential sugar losses, in tons per arpent, to be expected from F.D. data expressed
as N, P and K °/ D.M. of 3rd leaf blade.

Nitrogen Potential loss
Phosphorus
Potassium "

In order to rule out any uncertainty result-
ing from possible moisture stress on the cane
plant at the time of leaf sampling in 1963, a
condition which could invalidate foliar diag-
nosis per se, only those permanent units which
have actually shown nitrogen leaf contents
above the high figure of 1.80 were kept for the
interpretation of the P and K status. Such selec-
tion of the data is justified from the physiolo-
gical point of view since a very close associa-
tion is known to occur between high moisture

Table 25.

Number of permanent sampling

Sugar Sector units kept

400 — 210 Ny
218 — 1031 P
216 — 162 Kpp,

status of the cane plant and high nitrogen in
the tissue sclected for FD if no real nitrogen
shortage prevails. In doing so, 287 permanent
units were rejected this year out of a total of
816, as possibly suffering from inadequate
moisture conditions at leaf sampling time.

Table 25 gives the results obtained on the 529
permanent field units kept, expressed in terms
of potential sugar losses — tons per arpent —
as a result of sub-optimal P and K nutrition.

Potential losses from P and K shortage in tons sugar/arpent.

Potential losses in tons sugar
per arpent

Millers Large Planters Phosphorus Potassium
West ... 23 22 0.23 0.33
North 68 50 0.27 0.20
East 42 16 0.26 0.23
South... 211 33 0.17 0.11
Centre 56 8 0.12 0.08
Island 400 129 0.20 0.16

In practice, the potential losses for each
sampling unit will have to be considered indi-
vidually as representative of the regular plan-
tations in the vicinity for each miller or large
planter interested. However. the above table
shows that, broadly speaking, there is room for
further improvement in fertilizer practices, at
least as regards the usc of phosphatic and potas-
sic fertilizers in general.

In addition, and contrarily to the belief
still held in some quarters, the present nutri-
tional P and K status of the sugar plantations is
less favourable in the drier West and North
sectors of the island than in the wetter East,
South and Central oncs, where greater effort
has becn made in the past, and sustained up to
the present, to redress natural conditions which
were initially far from ideal.
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3. HIGH SUCROSE RESPONSE TO NITROGEN FERTILIZATION —

AN

IMPORTANT VARIETAL CHARACTERISTIC

PIERRE HALAIS

The results observed in the series Agro/60
of ten «final variety/fertilizer» trials reaped in 1962
(cyclone year) and in 1963 (normal vear) as
Ist and 2nd ratoons respectively, clearly show
the predominant part played by nitrogen fertili-
zation when climatic conditions are normal.

In this series of trials, three doses of nitro-
gen were tested 0, 30 and 60 Kgs. N per arpent
applied in a single dose early after ratooning

Table 26. Mean results of 10 M.S.LR.L trials series Agro’60

0N 30 N
Cyclone year 1962 (Ist ratoon)  2.45 2.68
Normal year 1963 (2rd ratoon) 2.85 3.54

The figures observed in the ten M.S.LLR.I.
trials for the medium application of 30 Kgs. N
were 2.68 for 1962, and 3.54 for 1963. These
values are practically the same as the general
averages of sugar per arpent for the island as a

on the same six cane varictics, including two

established  standard  cancs Ebene 1/37  and
M.147 44, and four new varictics, M.202/46,
Ebéne 50 47, M.93/48 and M.253/48, at ten

representative locations on the island.

Table 26 gives the mean results for the ten
trials for the two standard varictics expressed
in tons of rccoverable sucrose per arpent.
Varieties Ebéne 1/37 and M.147/44

60 N Kg.'arpent

2.76 tons recoverable sucrose per arpent

3.68 - - ” . »
whole. 2.75 for 1962, and 3.56 for 1963. It is
therefore legimate to  attempt evaluating  the

overall contribution played by nitrogen fertili-
zation in the general economy of the two
contrasted sugar campaigns (Tables 27, 28).

Table 27. Estimated response of sugar cane to nitrogen fertilization in Mauritius,

Estimared Sugar Production
Tons N.  Area reaped  response to N. (1000 tons)
for cane ({000 arpents) from trials. Tons
sugar'arpl. Total — Attributed to N.
Sfertilizers
Cyclone year 1962 ... 7.000 194 0.25 533 45
Normal year 1963 ... 9.000 194 0.75 686 136

Iff all N is converted to sulphate of ammo-
nia equivalent, gross and net responses in terms of
sugar produced for each ton of fertilizer used

can be calculated as well as the total valuc of
the net response in millions of rupees.
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Table 28. Gross and net responses for each ton of sulphate of ammonia equivalent
used. expressed in tons of commercial sugar.

Gross Net Net response for
Cost Response Response Istund Produciion
(Million Rs)
Cyclone ycar 1962 0.68 1.33 0.65 9.4
Normal year 1963 0.55 3.20 2.65 61.9
It follows that during normal years nitrogen  normal chimatic conditions prevail,
fertilization is onc of th: most paying propo- Th: favourable results obtained with N

sitions at the disposal of sugar canc agriculture.
In fact, the return in cash for N fertilization
has been 6.5 times higher in 1963 than in 1962,
Hence the urgent necessity of improving our
knowledge on nitrogen fertilization in order to
be in a position to take full advantage of this
powcrful means at our disposal for resching
high and _profitable sugar production when

Table 29.

“

Recoverable sucrose " cane

Variety

fertilization in 1963 are most helpful in this
connection as the six cane varietics tested in
ten trials  of the Agro/60 had the
opportunity during this normal year to freely
expross  their  relative potentialitics towards
nitrogen fertilization  Table 29 gives the mean
results obtained on the ten trials in 1963 for
cach of the six varicties separately.

series  have

Mean results of ten trials Agro/60 series reaped as 2nd ratoons in 1963,

Tons recoverable sucroselarpent

0N 30N 60 N Kgs.larpt. 0 N 30 N 60 N Kgs.lurpt,
12.] 12.1 121 M.202 46 2,70 3.63 4.17
12,5 12.9 12.8 Ebeéne 50/47 2,51 3.68 3.90
11.4 11.4 11.2 M.147:44 2.87 3.66 3.85
12.7 12.2 2.3 Ebénc 1737 283 342 3.51
11.7 1.8 1.3 M.93/48 2.67 3.61 3.70
11.4 11.4 10.9 M.253/48 3.24 RVE! 3.40

Two out of the six varictics tested. M.202:49
and Ebéne 50/47, do not show any fall in recove-
rable sucrose 9, cane following heavy nitrogen
fertilization, a fact already ohserved with these
same two varieties when the trials  Agro/60
series were reaped in virgins (1961) and st
ratoons (1962). It should bz also noted that
the response in tons of recoverable sucrose per
arpent to 60 Kgs. of N is considerably higher
with M.202/46 thon with the other varietics
tested.

Cbservations  carriecd out in  two carlier
series of «final varicty fertilizer» trials, Agro/54

trials and  Agro/57 — eight trials --
shown the same favourable behaviour

— SIX

had

towards high N {ertilization for two imported
canc varictics, namely B.3337 and B.37172. All
the other varietics tsted in a total of 24 highly
replicated  «hnal variety/Tertilizer» trials during the
last ten years, have shown a variable but definite
fali in their recoverable sucrose content following
heavy N fertilization. and a poor response to N
in terms of rccoverable sucrose per arpent. It
follows that the twelve varicties thoroughly tested
up to now for their reaction towards high N
fertilization can be classed into three groups :
high, medium, and low response to heavy N
fertilization corresponding to no change, some
fowcering, and definite lowering of the sucrose
content respectively.
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Cluss | Class 11

High response to N

Medium response to N

3.

Class 111

Low response 1o N

B.3337 M. 147744 M.134/32
B.37172 B.34104
M.202/46 B.37161
Ebéne 50747 Ebeéne 1/37
M.31 45
M.93'48
M.253/48
Table 30 gives the response to heavy N consideiubly. The ccological conditions are

fertilization, 60 Kgs. N/arpt., compared to medium
fertilization, 30 Kgs. N. in terms of recoverable
sucrose per arpent for the 2nd ratoon crop
reaped m 1962,  The ten trials of the Agro/60
serics have been separated on the basis of the
differential profitable sucrose production of the
two cstablished standard varicties, M.147/44 and
Ebéne 1/37, as observed at cach location.
Group 1. — M.147/44 outyiclds Ebénc 137

Table 30. Response of six varieties to 60 Kg.

high temiperature, low rammfail with, or without
irrigation.

Group 1. — M.1474+  and  Ebéne 1/37
perforsay cqually well. The ceological conditions
are medium temperature and rainfall.

Group 111 - Ebene 1/37 outyiclds M.147/44
considerably except during a severe cyclonce year,
Ecological conditions are low temperature and
high rainfall.

N over 30 Kg. N/arpent in 2nd ratoons 1963,

expressed in tons recoverable sucrose per arpent.

Group 1 Group 11 Group 111
Médine Bénares St. Aubin
Location St. Antoine (2) F.UE.L. Mon Diésert - Alma
of Mon Trésor Trianon
trials Richc-en-Eau
Best suited M.147/44 M.147/44 Ebéne 1/37 Genceral
standards & Average of
Ebéne [/37 ten trials
M.202/46 - 0.60 - 0.65 0.24 - 0.54
Ebéne 50/47 -0.34 - 0.21 — 0.05 - 0.22
M.147/44 - 0.22 -0.07 - 0.26 - 0.18
Ebéne 1/37 - 0.06 0.26 0.00 - 0.09
M.93/48 0.00 0.08 - 0.37 - 0.09
M.253/48 -— 0.28 ——0.66 - 0.01 - 0.34

It should be noted that the accuracy of the
observation is affected to some extent because
the number of trials i3 not the same in cach
group; thus Group [ comprises five trials. Group [1

towards

three trials, and Group I only two trials. The
high contrast. however.
N fertilization
M.202 46 and M.253'48 needs special mention.

between  the behaviour
of the

two extremes
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Conclusions

(1} The statement often made in technical
reports on sugar canc that «high nitrogen ferti-
lization results in low sucrose in the cancs at
harvest» only holds for intolerent cane varictics.
Four commercial varictics out of the twelve
alrcady tested in this conncction in Mauritius
during the last ten years deny this statement.

(2y The ability to furnish high sucrose
response to heavy nitrogen fertilization is onc
of the numerous desirable characteristics of a
modern  sugar cane variety. as it allows  the
nutritive cffect cxhibited by increased leaf avca
and bigger stalks to be recovered at harvest
time in terms of profitable sucrose per unit
arca cultivated.

(3) Throughout sclection. the cane varic-
ties should be given ample nitrogen fertili-
zation in order to screen out thosc varietics
showing undesirable reaction towards the major

nutrient which is nitrogen.

(4 Ficld trials dealing with different forms
or mcthods of application of nitrogen carriers
should be carricd out with nitrogen-tolerant
varicties such as B.3337. B.37172.  M.202/46
and Ebinc 30/47 in order to avoid the disturbing
eifect produced by the lowering of the sucrose
content at harvest.

(5) The assessment of the right dose of
nitrog:n to apply - at least for normal climatic
conditions — is a complex problem as. for ob-
vious reasons, the varictics presently recommended
vary considerably as to their bshaviour towards
nitrogen fertilization.  In actual practice, for the
determination of the nitrogen requirement for
individual cases, different sets  of  information
should be taken into account : the potentia-
lities of the climate and soil including irrigation.
as well as the known rcaction of the planted
aricty towards high nitrogen fertilization.

4. SILICA AND

The first silica and manganese survey of
3-6 lcaf-sheaths collected on 153
sclected  for

sampling units

MANGANESE

CONTENTS OF CANE LEAF SHEATHS

RELATION TO SOIL AND NUTRITION

P. HALAIS and D. H. PARISH

permancnt
diagnosis

occurrcd  during rock

foliar formation.

correlated  with the loss

IN

silica which
and
About 17, SiO, of silica was found in

studics, has been completed during 1963 and has
shown very wide ranges of levels for the two
clements, linked with known soil propertics, and
possibly with cane nutrition.

The Silica and Maganese contents of cane
sheaths in relation to soil properties.

As expected tlie lowest Si0, content — fess
than 19, on the dry matter basis of the lcal-
sheaths — was  obscrved on  regosols  derived
from coral sands. The range of SiO, content
of the leaf-sheeths from canc growing on the
soils derived from basaltic rocks of comparable
chemical composition is very wide and closcly

sheaths collected from cane growing on humic
ferruginous latosols. soils  which arc  almost
senile, the level rising to about 5°, in sheaths
from canc growing on gravelly soils in  the
sub-humid area, soils still in the juvenile stage.
i.c. the latosolic reddish prairic soils.

The mangancse content of the leal sheaths
is lowest, as would be expected, — down to 5
ppm on dry matter basis — on canes growing on
the coral sands. The mangancse content is
moderately low for those basalt-derived soils on
which the sheaths of canes show a high silica
content.  On the other hand, the fully weathered
soils. which have Jost almost all their silica as
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well as bases. produce canes of low silica and
high manganesc content (1?7, SiO, and up to

sectors; the regosols derived from coral sand
have been excluded from the table.

300 ppm of Mn in the sheaths). From thcse observations it is seen that
Table 31 gives a summary of the survey of the best soils of the island, so far as cane
the silica and manganese contents of canc lcaf- growing is concerned, produce leaf-sheaths
sheaths carried out in 1963 on the 153 field containing 2.50%, S10, or more and between
units grouped according to the five sugar 50 to 75ppm of mangancse.
Table 31. Silica and manganese contents of 3rd - 6th leaf sheaths. Results of 1963 survey.
Number of Mn ppm. ppm Ratio
Sectors Jield units Sio,°, D.M. on DM, Mn/SiO,"°
West 15 3.79 57 15
North 30 3.53 74 21
East 20 2.81 76 27
South 69 2.74 126 46
Centre 19 2.36 153 65
Silica and manganese contents of cane cffects. However, Viamis and WirLiams (1957)

ieaf-sheaths associated with cane nutrition.

It has been repeatedly observed in Mauritius
that massive applications of fincly powdered
basalt dust on certain highly weathered soils
which have lost most of the silica and bases.
are invariably followed by a permancnt risz in
sugar cane yiclds. As the level of application
used was of the order of 100 tons/acre, and as
no significant effect on the potassiuni, calcium,
magnesium. or phosphate status of the cane
was obtained, it was felt that this yicld in-
crease was probably due principally to physical

Table 32. SiO, and Mn contents of 3rd - 6th leaf sheaths.

o]

with basalt dust. SiO, expressed in

Treatment Cascade
tons basalt Rose Belle 4/55
per arpent Si0, Mhn
Control 1.65 106
45 2.19 87
90 2.35 77
180 2.66 82

have demonstrated a close link between silica
levels in leaves and manganese toxicity: silica
and manganese levels were therefore determined
on samples from the basalt cxperiments.

Table 32. which gives thc results obtained,
shows that silica in the sheaths increases, and
manganese decreases, as a result of massive
imcorporation of basait dust to the soil. No
other significant changes in the mineral compo-
sition of the cane plants from the treated plots
occurs: the physiological significance of this
finding is howcver still open to conjecture.

Series of field trials
o and Mn in ppm both on D.M. basis.

Belle Rive Cascade
Highlands 20/57 Rose Belie 21[61
Sio, Man Sio, Mn
2.11 137 2.26 100
2.45 100
2.34 107 2.60 70
2.37 95 2.66 70
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It does seem, however, that from the practical for delimiting areas where metal ion toxicity
point of view. leaf sheaths surveys for silica may be occurring.
and manganese may constitute a valuable guide

REFERENCE
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CANE DISEASES

1. GENERAL CONSIDERATIONS

NVIRONMENTAL conditions were, on the
E whole. favourable to cane growth and
the deleterious effects of cyclonic con-
ditions did not occur during the year. In
consequence, the range of pathological problems
usually encountered in the field was considerably
restricted.  Furthermore. with the severe screen-
ing of cane varicties prior to rclease for com-
mcercial  plantings.  the two major bacterial
discases. gummosis and leal scald. no longer
occur in plantations. Also, varieties cultivated at
present are highly resistant to red rot and smut.
However. after such an auspicious preambie.
it should be mentioned that chlorotic streak
and ratoon stunting continue to be the two
important pathological problems with which the
sugar industry has to contend. Results of in-
vestigations on both discases are discussed
further on.

A spectacular attack of cyc spot (Helmin-
thosporium sacchari) was observed in the super-
humid zone. It is of interest to mention that
half of a field of B.3337 suffered, the
other half showed no signs of the discase. The
large patch of shorter canes with Theavily
spotted leaves was adjoining a stack of factory
scums dumped on the top part of the sloping

while

2. RATOON

(a) Varietal reaction.

Experimental results given in  Table 33
summarize the performance of varieties in the
resistance trial planted in November 1957 under
sub-humid conditions. As no data were col-

field and which had been partly washed down.
The influence of unbalanced fertilization on the
severity of the disease was thus clearly demons-
trated.

Preserved materials ol  galled leaves of
Eros. 39MQ2717 and 39MQ831 were received
from Réunion Island. Examination revealed
the same histological structurc as the one

observed in material affected by «Pseudo-Fiji»
(vide Ann. Rep. Sug. [nd. Res. [Inst. Mauritius,
1959 : 59-60). Similar galls were observed
the samce varictics in Mauritius. Prescrved leaves

on

of PR 1000 and Co. 462 received later in the
year from Southern Rhodesia. where it was
reported that scveral varictics were  affected

with leaf galls. again revealed. upon examination,

th: presence of «Pscudo-Fijin. It would be of
considerable interest if an  assessment of the
world distribution of «Pscudo-Fiji» could be

made.

Several cases of top rot distributed right
through a ficld of Ebénc 50/47 were observed
during the year. Examination revealed that
the canes which were about to flower had
falled to do so on account of a deterioration
of the inflorescence. A species of Cephalos-
porium was isolated from diseased tissues.

STUNTING DISEASE

lected in the cyclone year 1960, figures arc
averages for wvirgins. Ist, 3rd. 4th and 5th
ratoons, and give a good indication of the reac-
tions of the commercial varicties, of longer
standing, to the discase. Indeed. in an island
where a high number of ratoons are taken and
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where the occurrence of violent cyclones in any
one year may affcct considerably the reliability
of cxperimental results, the assessment of varictal
reaction should be decided after obtaining data
over several years. Of thc varieties still grown
on a fair to large scalc, Ebénc 1/37, B.3337 and
B. 37172 show more or less the same order of
susceptibility whereas M.147/44. formerly rated
as moderately susceptible, has alarmingly shown
the highest reduction in yield.

Tables 34 and 35 give the results for the
varictics released more recently in  sub-humid
and super-humid cnvironments  respectively.
The data collected in the dry zonc are for Ist,
2nd. and 3rd ratoons. and in the wet zone for

discarded arc for those years in which cyclonic
conditions considerably affected canc yields:
thus. 1960 for all trials. and 1962 for the
super-humid zone only, when yields as low as
8.5 tons/arpent were recorded in the experiment.

Allowing for the cxperimental error in the
Belle Rive trial, it would appear that both
M.202/46 and M.93/48 are susceptible to the
discasc whereas M.253/48 appears to show
promise of resistance.

In another trial. now only in Ist ratoons,
in the humid =zone. another of the recently
released canes. Ebéne 50/47, showed an average
reduction in yicld ol 11°%, in wvirgins and first
ratoons.

virgins. 2nd. and 4th ratoons. The results
Table 33. Summary of results obtained in a ratoon stunting trial laid down at
Pamplemousses in 1957.
TONS CANE ARPENT TONS SUGAR'ARPENT
Varieties Figures are averages for virgin. Ist. 3rd. 4th and 5th ratoons
Treated Untreated — Reduction® Treated Untreated  Reduction®

M.134:32 279 23.8 15 4.07 3.45 15
M.112/34 30.7 26.7 13 4.57 3.85 16
M.147,44 39.6 32.0 19 5.22 4.19 20
M.31/45 34.8 3.3 10 4.98 4.56 8
Ebénc 1/37 28.9 26.6 8 4.32 3.91 9
B.34104 31.0 28.2 9 4.44 3.94 11
B.3337 35.1 31.2 11 4.68 4.19 10
B.37161 31.9 27.1 15 4.46 3.73 16
B.37172 34.3 31.4 S 4.89 4.53 7
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Table 34. Effects of ratoon stunting disease on yields in cane and sugar in 1st, 2nd and 3rd
ratoons at Pamplemousses FExperiment Station.

TONS CANE ARPENT TONS SUGAR/ARPENT
Varieties Crop Treated Unireated Treated Untreated
M.202/46 Ist ratoon 30.4 20.8 3.89 3.16
2nd .. L. 28.4 20.7 3.35 2.21
ird .. L 329 26.3 4.84 3.89
Average ... 30.6 24.6 4.03 3.09
Average reduction °, 20 23
M.93/48 Ist ratoon . 293 26.1 372 3.42
2nd .. ... 40.7 349 4.44 4.12
3rd ., L 320 26.8 4.70 3.91
Average ... 34.0 293 4.29 3.82
Average reduction ¢ 14 L1
M.253/48 Ist ratoon 36.0 34.0 4.46 4.25
2nd .. .. 324 37.8 3.53 3.48
Id L L 26.3 31.3 3.76 4.66
Average ... 3.6 344 392 4.13
Avcrage reduction 7 -9 —5

Table 35, Effects of ratoon stunting disease on yields in cane and sugar in virgins,
2nd and 4th ratoons at Belle Rive Experiment Station.

TONS CANE ARPENT TONS SUGAR/ARPENT
Varieties Crop Treated Unireared Treated Untreated
M.202/46 Virgins 38.1 309 4.66 4.11
2nd ratoons® 39.0 38.6 4.49 4.55
4th e 328 33.2 3.94 3.78
Average ... 36.3 34.2 4.36 4.15
Average reduction ©, 7 5
M.93/48 Virgins 18.5 4.7 2.36 .76
2nd . e 35.0 26.8 3.71 3.06
4th e 33.6 28.0 3.53 291
Average ... 29.0 23.0 3.20 2.57
Average reduction ¢, 20 19
M.253/48 Virgins 29.4 21.5 3.79 2.52
2nd ratoons 36.4 31.8 4.11 3.15
4th e 24.4 284 2.76 2.78
Average ... 30.1 27.2 3.55 2.82
Average reduction ¢ 9 20

*  Planting material taken from healthy plot before weighing.
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(b) Progress in control measures.

With the implementation of  the central
nurscry scheme. the requircment of the treat-
ment  plant reduced  considerably.  Thus.
510 tons of cuttings were treated against ratoon

has

stunting discase for the cstablishment of A
nurscrics  at Pointe aux  Sables.  However. in

order to keep the plant working at full capa-
city, 2.300 tons of planting material were given
the short hot-water trcatment (50 C for 30
minutes) against  chlorotic  strecak  for ncigh-
bouring estates.

During the yecar under review. plantations
made on estates with healthy material derived
from their own A nurserics. cstablished  with
cuttings treated at the central treatment plant
in 1962, amounted to 962 arpents or only 7.8°,

of the total arca planted. The situation is
improving rapidly with the increasing supply
of healthy planting material from the central

nursery.  Thus. in 1963, an aggregate arca of
610 arpents of B nurseries were established on
ostates with 1,900 tons of healthy cuttings pro-
vided by the central nussery. The potential
output should plant 6.000 arpents or 50°, of

the regular plantations in 1964, representing
just under 129, of the total arca under canc

on cstates.

In 1963, the arca cstablished under A nuwsc-
riecs at Pointe aux Sables amounted to just over
100 arpents.  With ncarly fifty additional arpents
of A nurserics n first ratoons. the total arca
of 150 arpents should supply sufficient planting
material to establish 1.500 arpents of B nursc-
ries on 1964. Reckoning that the
ratio of nursery to regular plantation is approx-

estates  In

Table 36.

No. of curtings

Treaimient planied
50 C for 2 hours 1200
50 C for 2§ hours 600
50 C for 2% hours 600
50 C for 23 hours 600
50 C for 3 hours 600

imately 10 1o 1, such an arca should meet the
total planting requirements of ostates the fol-
lowing vear. and in addition should provide the
agreed supply of cuttings to small planters in
e various factory arcas. It appears therefore
that the tmplementation of the central nursery
schome, as the initial step in the production of
planting material free from the ratoon stunting
virus, has proved to be the right approach to
the problem and should lcad to positive results
in the control of the discase in Mauritius.

The observation of occasional germination
failures for no apparent rcason. at the Central
Nussery. Ixd to the assumption that a longer
treatment time could have been conducive to the
detrimental cffect. i decided to conduct
caperiments in co-operation with the Manager of
the Central Nursery on the effeet of the time
of treatment at 50 C on the germination of
treated cuttings.  After temperature cquilibrium
in the bath, on an 15 minutes after
the immersion of cuttings, the following timzs
200 24, and
of trcatment on

Wils

average

of treatment were given @ 20 21
The effects
germination are given in Table 36.

Increases by 15 and 30 minutes in the
normal treatment time of 2 hours resulted in a
drop of about 50", n germination of treated
setts, and increases by 45 and 60 minutes led
to reductions of 727, and 79°,

Time of treatmant is the only operation
which is not automatically recorded at the
central treatment plant.  Steps are being taken
to imstal an automatic recorder in order to
make sure that cuttings do not inadyvertently
receive a longer time of treatment.

3 hours. of time

, respaectively.

Effect of time of treatment on germination of treated setts

Vo. of cuttings Reduction expressed

zerminated as ., of standard
trecitment
509 .
118 54
126 50
71 72
53 79
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As the evidence on sotl transmission  of
chlorotic streak is building up. itis now being
accepted that the casual agent belongs to the
group of soil-borne viruses.  This poses more
and more the problem of disease control. a
task which. at the moment, appears very difficult.
Indeed. three methods of control could be
applicd to a soil-borne virus : crop rotation.
chemical treatment of the soil. or the use of
resistant  or immunc varictics. Crop rotation
is still inconceivable in Mauritius; the applica-
tion of chemicals to the soil. if at all possible
on a licld scale. would depend on a knowledge
of the biology of the virus and of its vectors.
questions not yet answered; conscquently, the
use of resistant varieties would appear to be
most tempting approach, if such varieties exist.

While experimentation on the mechanism by
which the diseascs i+ transmitted is being actively
pursued, the direct approach to the production
of resistant varicties has already started.

It 15 known that all varietics cultivated at
present in Mauritius are susceptible to cholrotic
streak.  One variety, M. 112/34, formerly classi-
lied as resistant and cultivated solely in the

Table 37.
Svimproms (present
After

ratooning

Before

ratooning

Variety

M.99, 3}
M.147 44
M.99/48
M.423 51
M.272'52
M.85/53
M.98/54
M.462 54
M.55/55
M.41555
M.146'56
M.209/56
M.219/56%
M.361 56
M.307°57
Ebénc 1 37
Ebcne 50 47

*  Extremcly susceptible,

CHLOROTIC STREAK

sub-humid arca. proved to be highly susceptibic
when planted in a ratoon stunting trial in the
super-humid zone where the disease is commonly
encountered. It follows. therefore that a sound
rating cannot be given to any variety unless it
has becn observed in an environment favourable
to discase transmission. In Mauritius. the super-
humid zone provides an excellent environment
for that purpose. To that cffect, trials arc
being conducted in that area in order to uassess
the reactions of a large numbcr of varieties
to chlorotic streak and thus screen the resistant
cancs which could be used in breeding work,
if such canes exist.

In a resistance trial at Belle Rive the fol-
lowing cight commercial cances M.147/44,
M.202/46, M.93/48, M.253/48, B.3337, B.37172.

Ebénc 1:37. and Ebéne 50/47, all contracted
infection  within  one year, abundant Icaf
symptoms being present  in o plots  established

with untreated as well as treated cuttings.

In another trial at Belle Rive out of 33
varicties, 9 were symptomless before harvest.
and only 3 weic still apparently free from

infection after ratooning, as shown in Table 37.

Appearance of chlorotic streak syvmptoms. before and after ratooning. in 33 varieties

or absent ——)
After
rarooning

Fariety Before

ratooning
MP131 ... -
Uba Marot
S.

Sp()/]ltlll(’lllll
(Klctak)
Co.281 ... :
Co0.290 ...
Co.419
Co.779 ...
36MQ2717
47R2777 ... -— -
R.397

C.B.38-22 : ;
N:Co.376 -
B.34104 ...
D.109 .
P.0.J.2727 .
P.0.J.3016
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The three varicties which failed to show
symptoms :  Uba Marot, Co.290 and Saccharumn
spontaneum (Kletak) were left under observation,
and, n addition, have been planted in larger plots.

In a trial at Union Pack. out of 124 varie-
tics subjected to natural infection, 33 had not
developed the characteristic leaf streaks before
harvest.  After ratooning. however. only [4
varicties were still apparently discase-free.  as

Table 38.
Svmproms (present

Before
ratooning

Afrer
ratooning

Variety

M.134/32 :
M.165/38
M.198/40
M.213 40
M.24 4]
M.147 44
M.31 45
M. 17436
M.202:/46
M.241.46
M.303/46
M.345 46
M.348/46
M.363/46
M.366/46
M.25/47
M.35/47
M .44/47

M.63/47 (red) ...
M.63/47 (white) ... -
M.115/47 -
M.209/47
M.246/47
M.255:47
M.283/47
M.294 47
M.295'47
M.305'47
M.341 .47
M.347 17
M.424 17
M.444/47 .
M 487.47 — —

shown in Table 38, Of these, on: (B.34104) i»
known to be susceptible, and another (N:Co.310)
contracted infection when  planted out.  The
twelve varietics whicih appear to be resistant so
far,  M.35/47, M.63/147 (white). M.209/47.
M.487/47.  M.S53:48. M.286/49.  M.305/49.
M.336/50. M.405/50. M.18/51, M.43.51 and
M.92/51, are still under observation and, in addi-
tion. were all planted out at the time of harvest.

Appearance of chlorotic streak svmptoms. before and after ratooning, in 124 varicties

or absent —)

Variety Before

ratooning

After
ratooning

M.494/47
M.536/47

M.4/48

M.53/48 -
M.91/48

M.93/48

M.99/48

M. 146/48

M. 183/48

M.204/48

M.248/48

M.25/49

M.39/49

M.41/49

M.51/49

M.73/49

M.106/49

M.176/49

M.239/49

M.252/49

M.271/49

M.285/49

M.286/49

M.303/49 :
M.305/49 : .
M.306/49 .

M.442/49

M.151/50

M.153/50 -

M.198/50 ; -
M. 199/50
M.209/50
M.326/50
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Symptoms ( present -

Before

ratooning

After
ralooning

Variety

M.328/50 :
M.336/50 — —
M.344/50
M.437/50 -
M.405/50 -

M.406/50

M.486/50 :

M.429/50 . ~

M.502/50 . - .
M.507/50

M.18/51 — —
M.19/51 : -
M.30/51 — .
M.36/51 -
M.39/51 -
M.43/51 - —
M.45/51 -

M.50/51

M.52/51

M.57/51

M.71/51 :

M.72/51 -
M.92/51 - —
M.150/51 -

M.155/51 1

M.198/51 —

M.221/51 ,

M.223/51

M.228/51

It follows that the prospects of breeding
varieties highly resistant or tmmunc to chlo-
rotic streak do not appear very bright at
this stage.

Another method of control is through the
short hot-water treatment of planting material.
Such treatment, generally 52°C for 20 minutcs
and occasionally 50°C for 30 minutes, is used
on a large scale in Mauritius for plantings in
the wet areas where the discase prevails. The
area planted with treated cuttings during the
year amounted to 4,760 arpents or 38.7% of
the total area planted.

Several estates have their own hot-water
installations for the treatment of cuttings against

or absent — )

After

ratooning

Variety Before

rarooning

M.241/51 . .
M.250:51 - .

M.277 51 - -
M.463 51 - s
M.861.51 . -
M.151,56 : __
M.320:56 - -
Ebéne 1 37 - -
Ebeéne I 44 -

Ebéne 3,48 :
Ebénc 1’50 S
B.3337 . —_
B.34104 — _
B.37161 - _
B.37172 . —
B.41227 — }

B.4362 .

U.S.48-34 : -
C.P.34-120 —
H.37-1933 — ,,
P.R.1000 .
N:Co.310 — _
P.0.J.3016 - _
B.H.10:12 _
Pindar - L
R.366 . —_
R.397 - _
Co.421 - .
Co.779 .

chlorotic streak. Unfortunately, the hot water
tanks are no ton the same pattern, and if some
are highly cfficient, others are much less so.
Several hot-water trcatment installations were
inspected  during  the year and temperature
determinations  made by means of needle
thermocouples inside the cuttings during treat-
ment.

It  has that temperatures
above 45 C nactivate the virus in a cutting
of average size. However, in order to allow
for variation in diameter of cuttings. a treat-
ment instailation (s passed as efficient if tem-
peratures of 48 C or over are rcordeed in cut-
tings of average diameter.

been proved
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Results of tests carried out at four treat-
ment installations arc expressed  graphically
in fics. 24 to 27. 1t will be noted that no water
circulation is provided in fig. 24 and fig. 27.
However. treatment in bath 1 was effective on
account ¢! the very high water-cane ratio,
21:1. In bath 1V. although the bath tecmperature
appeared adequate for cffective treatment, with

the lack of water circulation and

water-cane ratio. 6:1. temperatures

cuttings barely rcached 48 C.
required. The  high  incidence

streak  in  treated cane

is the result of inadequate

rature for the inactivation
the cuttings.
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Figs. 26-27

nation, sec Lead.

Records taken in bath M (fig. 25) treating
at 50 C for 30 minutes. and bath 11l (g, 26).
treating at 52 C for 20 minutes illustrate the
importance ol a good water circulation, cven
with a low ratio. in the hot-watcr
treatment of cuttings.

water-cane

4. TESTING DiIiSEASE REACTION

(a) Guinming disease

Thirty-cight seedling canes under sclection.
in the 1954 to 1957 and four Ebine
cancs were included in the gumming trial for
routine assessment of their reaction.

The identification of what appear to be two
different strains of the gumming discase patho-
gen has led to investigations on the natural
infection of the sugar canc and Thysanolanea
maxina, It is known that the Thysanoluena
pathogen can, as a result of artificial inocu-
lation, induce a discase resembling  gummosis
in the sugar canc and the cane pathogen. also
after inoculation, can produce symptoms resem-
bling those of «gumming discaser» in Thysano-
laena.  Experimentation i being continued in
order to find out whether there 1s an endemie
discase of Thysanolaena caused by a bacterium

SUTICS.

TEMPCRATURE °C
»
Q
L

WATI R

BATH IV

A '{v‘k J'ES)

Temperature determinations inside cuttings (fower graphs) aund in the water baths (upper graphs): for expla-

However, an  important  precaution  which
should be taken. and which is seldom observed.
iy to ensure that the mass of cuttings is totally
immersed in the water bath. Cuttings escaping
the trcatment may  consutute new foci of
infection in the plantation.

OF SEEDLINGS
which, although close to. is still distinguishable
from the true Xunthomonas vasculorum attacking
the sugar cane.

It s interesting to note that the Thysano-
laena strain of the gumming discase pathogen
apparcntly docs not cxist 11 Réunion island.

(b)y Leaf scald

The new method of inoculation (vide Ann.
Rep. Sug. Ind. Res. Inst. Mauritius, 1961 : 55-56)
has led to a high level of infection in the resistance
trials. thus providing a good infective cnvironment,
It was therefore decided to expose the varictics

under the test to both artificial and natural
imfection, To that cffect, the trial was conducted

in the following way. The varicties under test
were flanked by inoculated susceptible canes :
M.112/34, Scaley’s scedling, White Tana and



M.81/52. Each varictal plot consisted of 4
rows of 10 feet, the two middle rows were
inoculated, and the outer rows left cxposed to
natural infection.  Varietics under test were :
M.147 44, M.31'45, M.202/46. M.93/48. M.253/48,
M.423'51, Ebénc 1/37, Ebénc 50/47. R.397,
B.3337 and B.34104. The controls were
M.134°32  (resistant), M.112/34 and M.81/52
(highly susceptible).

All varictiecs under test, cxcept M.147/44,
which has shown high susceptibility in Réunion,
contracted infection through inoculation of the
pathogen. However,  only  the  susceptible
controls became naturally infected.

Considering the hgh ievel of infection in
the cnvironment. it can be inferred that varicties
cultivated at present in Mauritius are highly
resistant to leaf scald.

A similar trial including the following
promising scedlings and imported cancs has
been established at  Belle Rive: M.99/48,
M.39/49, M.409/51, M.428/51, M.442/51,

M.658:51. M.13/53, Ebénc 88/56, R.397, N:Co.
310 and N:Co0.376. In addition, the following
commercial canes have been included for
further testing : M.147'44, M.202/46, M.93'48.
M.253'48, Ebeénc 1,37, Ebene 50/47, B.34104
and B.37172. The controls are M.134/32,
M.112°34, M.81/52 and H. 37-1933.

(¢} General procedure.

The whole procedure used in testing the
reaction of scedlings to the major discases
existing in Mauritius has been streamlined and
is summarized in fig. 28. At present, of the
six major discascs, gummosis, leaf scald, red
rot, pincapple discase, chlorotic strcak and
ratoon stunting — smut being of very restricted
importance -— the first two lcad to unconditio-
nal discard of susceptible scedlings. Hence
disease resistance trials have to be conducted
as early as possible during selection. Con-

sequently. gumming trials requiring a limited
number of cuttings, cight for cach variety, are
laid down with sclected varicties from  first
selection trials, the cuttings being available in
Junc-August.  For leaf scald trials. requiring
a larger number of cuttings. 80 for each varicty.
testing is carried out the foliowing ycar, after
propagation of sclected varicties from first
sclection trials in a nursery, cuttings being
available in February-March.  Results can thus
be obtained in both gumming and lcaf scald
trials within two yecars after sclection from first
selection trials.

Although a preliminary  chlorotic  streak
trial is conducted at the same time as the leaf
scald trials, testing for resistance to the other
major discases are carried out at a later stage
in the selection programme on promising varic-
ties sclected in Ist or 2nd ratoons from variety
trials cstablished in four different environments.
For ratoon stunting, the cuttings have first to
be long-hot-water-trcated and established in the
central nursery at Pointe-aux-Sables in  July-
August. The following year. 1500 cuttings of
each variety serve to plant the two resistance
trials in the sub-humid and super-humid zones
in March-April.

Cuttings for the chlorotic streak trial are
obtained concurrently with those for ratoon
stunting and planted directly in a super-humid
environment, 320 discased and 320 short-hot-
water-treated setts being required for each
varicty.

Assessment of varictal reaction to red rot
and smut is not made in specilic trials. Ratings
are given during inspections made at harvest
time in pre-release and final varicty trials con-
ducted in the various localities of the island.

There is evidently no need to breed varice-
ties resistant to pineapple disease, which attacks
the planted cuttings only, and is easily controlled
by organo-mercurial fungicides.
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SELECTIONS
FROM

I
JUNE — AUGUST

I

v

8 CUTTINGS OF EACH SELECTED VARIETY
TO GUMMING RESISTANCE TRIAL
AT REDUIT

187 sELECTION

TRIALS

NURSERY
AT

MEDINE

f
FEBRUARY — MARCH

b

100 CUTTINGS OF EACH VARIETY TO:
(o) LEAF SCALD RESISTANCE TRIAL
AT PAMPLEMOUSSES AND BELLE RIVE (80)
(b) CHLORCTIC STREAK RESISTANCE TRIAL
AT UNION PARK 20

:

RESULTS
AVAILABLE
YEAR 1}

RESULTS AVAILABLE
YEAR 2

Y

VARIETY TRIALS [N FOUR
ENVIRONMENTS

1200 CUTTINGS OF EACH

PROMISING VARIETY AFTER

LHWT. TO NURSERY AT
POINTE AUX SABLES

1

MARCH —~ APRIL

NN

|

\

1500 CUTTINGS OF EACH
VARIETY TO R.S.D.

RESISTANCE TRIALS AT BELLE-RIVE

AT PAMPLEMOUSSES

C.5 RESISTANCE TRIAL
AT UNION PARK
6540 CUTTINGS 320 DISEASED
AND 320 HF_ALTH\’)OF EACH
VARIETY

YEAR ©
JUNE ~ AUGUST

YEAR 1
MAY - JULY

|
|
|
|
|
I

YEAR 2
(HARVESTD IN  VIRGINS
WITHOUT  SELETION
JULY — AUGUST)

|

|

|
YEAR 3

HARVESTED IN I3t RATOON
JULY — AUGUST

1
l
l
|
I
I
|
|
|
I
|
I
|
|

YEAR 4

Fig. 28. Scheme illustrating the procedurz in testing diszase reaction of seadlings during sclection.
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The routine tecsting of fungicides in the
control of pincapple disease was continucd
during the year. The following products. Occo
Sugar San, B.SM.1l. Brestan. Ciba 3434,

Table 39. Doses used in
Dose Standard Occo Sugar B.S. M. 1]
6°, He. San
Low 0.5°, 0.80 mi. 1. 1.75ml:1.
Medium 1.0°, 1.75 3.50
High 1.5°, 350 5.00

In order to obtain uniform infection in

the trial, cuttings attacked by  pincapple

disease and containing an abundance of black
spores were split open and placed at planting
time alongside the sctts which consisted of 13

PINEAPPLE DISEASE

Unisol 6. A.7218 and B.6106, were compared

to the standard organo-mercurial preparation.
The products were tested at three doses :

fow. medium. and high, as given in Table 39.

the assessment of fungicides.

Brestan Ciha 3434 Unisol 6 A. 7218 B.6106
0.5, .75 mls1. 0.25° 0.5°, 0.5°,
1.5°, 3.50 0.50°, 1.0°, 1.0°,
257, 5.00 0.75°, 1.5°, 1.5,
The results are given in Table 40. Tt will

be obscerved that although infection was, on the
whole. very low in the trial. on account of the
good cnvironmental conditions which prevailed.
four fungicides. Occo Sugar San. B.S.M. 11

top. 1'3 middle, and 1’3 bottom cuttings for Ciba 3434 and Unisol 6. as well as the standard,
each plot. significantly controlled the discase.
Table 40. Assessment of fungicides in the control of pineapple disease.
Dose Control  Standard  Occo Sugar B.S.M. 11 Brestan Ciba 3434 Unisol 6 4. 7218 B.6106
San
Germinated buds °, total buds planted
Low 70 65 68 60 54 59 59 59
Medium 60 62 70 70 63 62 70 59 59
High 63 69 65 67 71 71 54 59
Mrﬁisgr;iﬁc:'mt difference at 595 level = 9.1,
6. FIJI DISEASE IN MADAGASCAR
Considerable  progress has been made in  innumerable small plantations. where sugar canc

the eradication of Fiji discasc on the East Coast
of Madagascar and very cncouraging results
obtained. The replacement of susceptible canes.
mainly M.134:32. in commercial plantations
almost  exclusively by the resistant Pindar s
now completed and the roguing gangs arc con-
cerned with the removal of volunteer stools.
Progress. however. although slower in the

is grown for chewing and for the production of
the local fermented beverage known as betsa-
betsa. has improved considerably as a result of
two important factors. The first is the cffective
enforcement of legislation relating to the com-
pulsory cultivation of resistant varictics, and the
second the release of a cane, which s
becoming popular in peasant cultivation. the

is



“soft™ S U7 which has proved to be as highly
resistant to  Fiji  disease as the ~hard™ Pindar,

Three resistant canes. Pindar. S.17, and
Q.57 have been propagated in order to mect
planting requirements.  Another resistant variety.
M.31/45. 1s not very popular on account of its
susceptibility to borer attacks,

With the exception of the outlying scctor
of Vavatenina. in which cfforts will be concen-
trated in 1964, on the whole. approximately
80°, to total cradication of susceptible canes
was cxpected to be completed in the various
districts by the end of 1963. Sustained vigilance
will continuec and the roguing gangs will con-
centrate  their  efforts on  the uprooting of
volunteer stools in 1964. The replacement of
sugar canc by banana plantations. a crop more
and more in favour. particularly in the district
of Tamatavce, has helped considerably in the
cradication campaign.

The prohibition on the transport and sale
of cane in the whole province of Tamatave was
lifted in the town of Tamatave in 1962 after
adequate control measures were enforced. The
ban was lifted in the towns of Brickaville and
Fenerive during the year.

The control organization which
up in Tamatave in order to prevent tic cntry of
any part of thc sugar cane plant into the port
area continued to operate satisfactorily in 1963
The control. which is being financed by the
Governments of Mauritius and Réunion, should

was  set

be maintained wuntil the cradiction of Fiji
discasc is achicved on the East Coast of Mada-
sascar.

Inspections of several small sugar canc plan-
tations in the vicinity of the ports of Tulear.

Fort Dauphin and Mananjary indicated that
Fiji discase s still confined to the infected
province. It is contemplated to survey the

region of Vohemar in 1964.

In the resistance trials  carried out at
Brickaviile. the following varicties have been
proved to be highly vesistant : Pindar. S.17,
M.31/45, Q.57. Trojan. Ragnar and Co0.290.
The more recent assessments have shown that
B.4362. N:Co0.310 arc highly susceptible and
Co.421, Jason, M.112:34. C.P.29/116. R.383
and Pepecuca arc susceptible. In  the trial
more recently cstablished.  B.4098. PR980,
Ebeénc 37 appear highly susceptible, andM.93/48
M.272/52 and Q.47 modecratcly susceptible.
Fiji discasc has not been observed so far in
virgins on B.41227. Co.281, CP44-101, M.165/38.

M.63/39. M.76/39. M.213/40, M.202/46. Q.50
and R.331. Assessment in ratoons is forthcoming.

The following  varicties Q.58.  Q.70,
B.42231. B.45i51, B.46364. B.49119, CL41-223,

M.253/48. N:Co.376 and PQOJ3067 have been
included in the 1963 trial.
In addition. M.99.4%. M.39/49, M.409/51,

M.442/51. M.658/51. M.225/53. M.117/55 and
Ebtne 88 56 will be released shortly from

quarantine and included in the 1964 trial.



Plate 7. The sugar cane thrips, Fulmekiola serrata Kobus. Actual length about 1.25 mm.
Left :  Adult female, lateral view. Middle: Adult female, ventral view. Right : Adult male, lateral view.



Plate 8. The nature of leaf injury caused by the sugar cane thrips.
Lefr . Dessication and curling of leaves. The leaf extremities remain tied together owing to dessication and death of the tips before expansion from the spindle.
Centre :  lrregular yellowish streaks on expanded leaves. These indicate former feedings sites; the insect lives only in rolled leaves of the spindle, never on expanded leaves.
Right : A leaf showing chlorotic streak disease. Thrips injury is sometimes confused with disease symptoms.




CANE PESTS

I K

1. THE RED

UTBREAKS of the red locust (Noyii-
dacris septemfasciata Serv.), an ins<ci
which is normally innocuous, began in

December 1962 and attacks contimied to be
reported throughout January and February 1563,
Photographs of this insect and of attacked can:
are to be seen in the Annual Report for 1962,
The outbreaks consisted of dense popula-
tions of the hoppers in restricted localitics 1n

the north, east and centre of the island. and
severe defoliation occurred in many of the
affected fields. The control measurcs adopted

were spraying or dusting with Aldiin at the
rate of about 2 oz. active ingredient/arpeid,
and a total area of about 850 arpents of can:
was so trcated. The treatments were generally
effective, despite difficulties owing to the licight
and density of canc growth in some ficlds, and
were instrumental in suppressing all scrious
attacks and preventing extension of crop da
Aside from ficlds where hopper populstions
were dense and defoliation was occurring ranidly,
the locust was numecrous in ficlds clsewhcere, but
not to an cxtent which warranted application of
insecticides, and it was evident that some factor
had resulted in a general island-wide increasc
in the rate of the insect’s multiplication.

As a consequence of the high hopper popu-
lations in December-February, adult  locusts
were extraordinarily abundant in some
from March onwards (the locust has only one
generation a year). These adults scemed o
cause no significant injury to cane ficlds, but
their presence in such large numbers cons-

AT
a5k

regions

WILLIAMS

LOCUST

gituted o threat of extensive hopper outbreaks
whien brecding would again start at the end of
the  yoar. Preparations  to cope  with  new
hopper in carly 1964 therefore
nade.

Several materesting of locust be-
haviour were obscrved during these outbreaks.
The and  behavioural
associated with pliase weee cevident to a marked
degiie in sonwe hopper  populations, and  the
bedy colours of individuals rang:d from the
unifoim dight green of the solitary phase to the
orange-yed. vellow and  black  colour pattern
of the gregarious phase. It was also clear that
both hoppers and adults prefer some  varietics
of cane to others and congregate on the pre-
furred onws: thus there was a marked liking
for M.31/45 and M™M.147/44, while Ebéne 1/37
and Ebine 3047 tended to be avoided.

Th: red locust has long been known in
Mawitius. and solitary individuals are always to
seen heie and there in cane fields. The
specics is probably the one which proved so
troublesome  to  ecarly  agriculturalists  in the
island and led to the introduction of the insce-
tivorous hvnah Bird or “Martin® (Acridotheres
wristisy in 1763, Tt has been considered  that
iwe introduction of this bird reduced the locust
problemt to negligible proportions  and,  while
the recont outbreaks may be  entively  attri-
Budahie to weather factors. it i3 possible that
of the Nynah Bird population by
the sucesssive Intense cyclones of 1960, 1961, and
1962 was also a countributing factor.

attacks were
features

morphelogical changes

oe

-

o reductiog
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2. ARMY

As described in reports of rccent years, the
army worm (Leucania lorevi Dup.) has bccome
a not infrequent pest in fields which arc burnt
before harvest. and a considerable mumber  of
ficlds were affected during the year under review.
The attacks develop on the new ratoon shoots
which appcar after cropping and defoliation
of lields may be severe. if not complete. when
the new growth is about 4 weeks old.  As only
one gencration of the moth is responsible for
the cane injury. the canes rccover their foliage
quickly after pupation of the caterpillars. and
there has been some doubt as to whether tem-
porary defoliation of such small shoots could
have any appreciable cffect on final yield of
canc. To clucidate this point. six cexperiments
were laid down in fields of young ratoon canc
in  October-November 1962, Each  consisted
of a randomised block with 3 trcatments and 5
replications. plot size being 4 rows of 40 feet.
Treatments comprised (1) control ; (2) shoots
defoliated once when a few wecks old ; and (3)
shoots defoliated twice. at an interval of a week.
when a few weeks old.  Defoliation of shoots
was cffected by grasping the leaf blades in one
hand and slicing them off completely. lcaving
the cylinder  of  leaf-sheaths intact. Exact

WORM

duplication of army worm damage was not
possible. since the insccts cither do not eat the
leal mid-rib. or they cat part of it. depending
upon its hardness. The double defoliation was

perhaps more representative of natural defolia-

tion which. of course. extends over a certain
period of time as the caterpillars mature.  Yield
of canc at harvest i August-October, 1963,
was assessed on the two middle rows of cach
plot. The experiments and their results  are
summarized in Table 41, and it is seen that
d-foliation invariably resulted in a  reduced

vield of canc. the reductions being frequently
statistically significant.  The average reduction of
canc yield in all experiments following a single
defoliation was nearly 3 tons/arp., and when
shoots were twice defoliated the reduction ave-
raged about S5} tons. These results are con-
chusive  and show clearly that. despite  the
apparent swift recovery of a ficld after attack
by army worms. final loss of cane yield which

is liable to occur warrants control measures.
These arce neither diflicult. nor expensive. and

involve careful inspection of burnt fields about
two weeks after cropping and the immediate
application  of an appropriate insccticide if
army worms arc apparent.

3. THE STALK BORER

Four consingments of Trichospilus diatraeace
C. & M. (Eulophidac). a pupal parasite which
attacks cane borers of the genera Proceras and
Sesamia in India. were received from the Com-
monwealth  Institute  of  Biological  Control
during August-October.  The parasite was mul-
tiplied in the laboratory and about 85.000 lo-
cally rcared specimens were liberated in five

different localitics.  Breeding and  liberation of

the insect were being continued at the cnd of
the year.

In addition to the above-mentioned para-
site. a few consingments of Srenobracon deesae
(Cam.) and S. nicevillei Bingh. (Braconidac)
were  also received from the C.1.B.C. (Indian
Station). The insects were released directly in
the field. 305 of the former, and 951 of the
latter being liberated.
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Table 41. Results of randomised block experiments on defoliation of ratoon canes

Cane Yield, metric tonslarp. Age of shoots (days)
Date when defoliated
Locality  previous Variety Category
harvest Control  Defoliated Defoliated Defoliated Defoliated
once twice once iwice
Bel Ombre 6.10.62 B.37172 9th Ratoon 28.3 255 20.5% 40 40.47
Plaisance 16.10.62 B.37172 2nd Ratoon 448 41.5 40.8 28 28,35
Gros Bois  22.10.62 B.37172 3rd Ratoon 31.7 28.8 25.1%* 29 29,36
Case Noyale 15.10.62 M.147/44 1st Ratoon 29.1 26.8 28.1 37 37.42
Sauveterre  26.11.62 M.147/44 [st Ratoon 26.7 24.5 20.0%* 26 26.33
Gros Bois  25.10.62 M.147/44 Sth Ratoon 322 28.2% 24.3%* 26 26.33
Average reductions of vield — 29 5.7

*  Significantly ditferent from control at 59, level.

** Significantly ditferent from control at 19 level.



WEED CONTROL

. ROCHECOUSTE

1. SUBSTITUTED
IN

UREAS

out last year with the substituted urcas

DCMU, CMU and the substituted tria-
zines Simazine, Atrazine, so as to evaluate their
respective effectiveness under the wet conditions
of the super-humid zone. In that respect. ten
trials were laid down in different localities of
that zone and thc herbicides were applied in
plant canes a week after planting and belore
weed emergence.  With the exception of DCMU
which was applied at rates of 3-and 4-1b active
material per acre, all the three other chemicals
were used at a uniform dosage of 4 -1b active
material per acrc. Weed assessment was made
by the frequency abundance method 3 months
after herbicide application.

E I‘URTHER"«?cxpcrimcntal work was carried

Results and Conclusions
Data obtained in these trials. and summa-

rized in Table 42, indicate that at ecquivalent
dosage rates, DCMU was outstandingly more

2. INVESTIGATIONS ON

CERTAIN HERBICIDE

Combinations of herbicide consisting of
Urox, Lorox, Fenac. CMU with sodium
chlorate and Simazine., Atrazine, Atratone with
Pesco 18/15 were compared to Pesco 18/15 and
to mixtures of DCMU plus sodium chlorate. and
of DCMU plus a low volatile ester of 2.4-D.
The trials were laid down in different localitics

VERSUS SUBSTITUTED TRIAZINES
THE SUPER-HUMID ZONE

cifective  than CMU and the two triazines
Atrazine and Simazine.  Although at the 3-lb
rate it also proved more ceffective than the three
other weed killers. yet its  cffectiveness on the
weed population is considered unsatisfactory from
a practical view point. Of the two triazines,
Atrazine  has. in general.  proved  somewhat
better than Simazine.

With regard to the performance of the
herbicides on the weeds. DCMU  cxereised its
phytotoxic elleets over a broader weed spectrum
than CMU or the two triazines, and the
major weeds more effectively controlled by that
herbicide meinki  (Digitaria  rimorensis)
Herbe bambou: H. bassine (Setaria  barbata)
Millet  sauvage.  (Setaria  pallide-fusca) Herbe
bouc: (Ageratum cony-oidesy and Crepis japonica.
It must be observed. howcever. that Plantain
(Plautago laniceolata) was in gencral better con-
trolled by the substituted trizaines than by the
substituted urcas.

Were

THE COMPARATIVE EFFECTIVENESS OF

MIXTURES

of the humid and super-humid zones, and the
herbicides were applied in ratoon cancs about
a fortnight after harvest, Observations were
made at monthly intervals, and a weed assess-
meint carried out about 3 months after
alter herbicide application.

was
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Results and conclusions

From the data obteined and presented in
Table 43, it moy be inferred that in the super-
humid zone PCMU —sodium chlorate was the
best treatment and that in general that treat-
ment was to be preferred to DCMU —ester of
2.4-D. In the humid zone Atrazine — Pesco 18/15
was the most offective combination.  Pesco 18 15
uscd was ineflective  in the wet  arcas
but fairly  satisfactory  results the
hum'd arcas with the exception of the Union
Val: trinl where execeptionally poor weed con-
trol cilect was obtained.  Urox was, in gencral,
morc ffective than Fenac, while Lorox with the
exception of the Beau Climat trial gave fairly

alone
in

gave

3. VARIETAL

Eaperiments on the cffects of DCMU on
germination and carly growth of the following
commercial  varieties M. 14744, M.202/46.
M.93'48, M.253/48. LEbéne 1'37. Ebéne 5047,
B.3337. B.34104 and B.37172. were laid dow:
last vear in different localitics ol the island.
The statistical layout was a randomized block
with 4 replications, and cach ewperimental plot
consisted of 4 rows of canecs. cach row contai-
ning 30 three-cyed cuttings. DTMU was unnlicd
at rates of 3,-4, - 5-and 6 - Ib active material per
acre a week after planting.  Visual observations
were made at fortmightly intervals and cane

measurement was recorded threc months after

4
4.

STUDIES ON THE EFFECT OF
ON YIELD OF

satisfactory results.
[t is interesting to observe here that Atra-
zine, although more soluble than Simazine, yet

proved as  effective as that chemical in  the
super-humid zone. On the other hand, CMU
which is more soluble than DCMU did not

prove more cllective than that herbicid: in the
humid zonce. This observation is of importance
because it indicates that the effectiveness of an
herbicid: in an arca with a particular rainfall
régime not necessarily  correlated  with ity
solubility. 1t must be emphasized that  these
trials were conducted during the months of
August to December and that a fairly dry
scason prevailed during these months.

I>

SUSCEPTIBILITY TO bDCMLU.

herbicide application
Results and conclusions

No visual damagz was observed on any of
the varicties tested throughout the duration of
the cxperiments.  From the data obtained and
presented in Table 44, it was found that bud
germination and early growth were not signi-
ficantly affected in all the varizties included in
these trials throughout the concentiation range
used.  These data arc of great significance for
they clearly indicate that DCMU has no dele-
terious  effect on cane growth when applied
under normal field conditions.

DALAPON, PARAQUAT AND FENAC

COMMERCIAL

Investigations on the cffect of Dalapon, Para-
quat and Fenac on vicld of canc and sugar of the
varieties, Ebéne 1°37. Ebcéne 5047,
M. 147 440 219348 and B.37172 were completed
in 1963, The trials were distributed in the three
climatic zones of the island, sub-humid, humid
and supor-humid, and the herbicides were applicd
in  ratoon cancs a  week  from month
after harvest. The statistical layout consisted
of a randomizod block with 4 replications, and

following

d

CANE AND SUGAR OF CERTAIN

VARIETIES

cach experimental plot was 1/80th” of an acre.
Rates of application were 4-0 8-, [2-, and 16 1b
active material per acre for Dalapon, 1, 4, 3
and 1 1b active material per acre for Paraquat
an 1-, 2-and 3-1b active material per acre for
Fenac.  Visual  observations  were made  at
monthly intervals until the canes closed in and
also during the first threec months following the
harvest of the trials.



Table 42.

Treatinents
(b active material
per urpent)

DCMU 4 1b
CMU 4 1b
Atrazine 4 [b
Simazine 4 b
DCMU 31b
Duration

From time of spraying to

survey (days)
Rainfall

Total rainfall (inches)
No. of rainy days

Treatments

(b, active material
per acre)
DCMLU (4.8)

Sodium Chlorate (4)
DCMU (3.2)

ester 2.4-D (2.0)
CMU (4.8)

Sodium Chlorate (4)
Urox (4.8) -

Sodium Chlorate (4)
Lorox (4.8) |

Sodium Chlorate (4)
Simazine (4.0) -

Pesco 18/15 (1.7)
Atrazine (4.0) -

Pesco 18/15 (1.7)
Atratone (4.0) -

Pesco 18/15 (1.7)
Fcnac (3.0)

Sodium Chlorate (4)
Pesco 18715 (3.5)

Duration (days)

Total Rainfall (ins.)
No. of rainy days

Comparative effectiveness of substituted urcas and substituted triazines in the super-humid zone

Astraca
Trial No. |
23.6
38.0
58.2
40.9
29.8

83

39.5
58

Table 43.

Mon Désert
19.0
29.1
37.9
316

26.6

Astraca
Trial No. 2

30.0
59.7
62.1
45.7

91

34.8
62

Weed Infestation ©,, Control about 3 months after herbicide application

Belle Rive

Trial No. |

41.9
77.7
75.3
73.0
51.6

101

34.1
84

Bois Scc Val Riche
13.1 229
32.1 28.7
30.8 32,9
30.8 36.1
17.7 304

123 91
31.5 20.6
77 32

Beau Bois

26.2
385
29.5
33.1
40.4

20.8
69

Bar le Duc

(VSRUSRISRIS Y ]
—obhXo
taocta oo

New Grove

14.7
49.5
36.3
39.4
25.3

96

19.5
60

Comparative effectiveness of different herbicide mixtures in ratoon canes

HUMID ZONI

Val Ricle

5.8

Union Vale
30.1
34.1
35.8

31.7

22.8
35.8

)
wh 9
[V

9.7
46

WireEpD

Gros Bois

218

17.4
18.7

INIESTATION

Boiv Sce

15.4

30.7

27.4
31.6

107

18.1
47

o,

o

Beau Climat

CONTROL

SUPER-NTUAMID ZONE

Riche-en-Lau
18.6
254

24.5

Bonie Veine
14.8
245
39.6

Belle Rive
Trial No, 2

Be

16.1
30.2
30.0
30.8
35.0

98

14.7
62

lle Rive
25.0
30.6
24.2

26.6

206.6
29.0
323

40.0
37.9

89

17.6
52

Belle Rive
Trial No. 3
14.6
25.8
22.1

25.8
27.0

v8

14.7
62

New Grove
204
21.6

36.5
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Results and Conclusions
(1)
Dalapon, alrcady  described by  the

writer (1962)*, produced malformations of vari-
ous kinds, and of the varieties tested. Ebéne 1,37
was the only on which showed some tolerance
to that chemical as far as morphological mal-
formations arc concerned.  Subsequent  obser-
vations made 3 months after the canes in the
trials had been harvested indicated that in the
susceptible  varieties  the  chemical  was  still
cxercising its  phytotoxic effects because a cer-
tain piroportion of the formed
exhibited diverse malformations.

Puraquat  produced a scorching cffect on
the voung cane shoots, and that effect was most
severe at the two highest concentrations.  Altec-
ted shoots cither died or produced malformed
buds which, during their subscquent develop-
ment, produced various morphogenetic cffects.
At the lowest concentration, the visual effects
did not persist longer than 6 to 8 wecks, after

Visual cffects.

as

new  shoots

which the plant resumed its normal growth
again.

5. EVALUATION OF

The herbicidal properties and  the phyto-

toxic effects of the following herbicides were
evaluated by the logarithmic spraying technique
at Belie Rive Experiment Station.
Hyvar (isocily  —5—bromo-3—isopropyl—6—
methyl uracil
Hyvar v (Bromacil}=-5--bromo—3—sec.
6. mcthyl uracil
—4—ethylamino—6-isopro-
pylamino—2—methylthio
1-3—5—triazine
—4—6=bisisopropylamino -2
—methylthio—1.3.5—triazinc
—l—phenyl-4—amino--5-
chloropyridazonz (0)

butvl.

Ametvne

Prometryne

Pyraniin

HS 953 —~N-—p-chlorophenyl-N-
methyl-N—isobutinyl urca
Casoron —2.6—dichlorobenzonitrile

Shell i1 3792 —2.6-dichlorothiobenzamide

* Rochecouste, B, Phytotoxic eflects of Herbicides.

(i) Lffects on vield of cane and sugar.

From the results obtained and presented in
Table 45. the following information may be
derived.

Dalapon had in general a deleterious etfect
on cane., growth and varictics Ebéne 50/47 and
M.147/44 proved the most susceptible for their
vicld was significantly affected throughout the
concentration range. The yield of M.93/48 and
B.37172 was also alfected at all concentrations,
but significance was rcached only as from the

8-lb per acre trcatment. In two out of the
three trials with Ebence 1:37. there are definite

indications that the chemical had depressed the
yicld although significant eftects were not ob-
tained. thus suggesting that this varicty Is some-
what tolcrant to the chemical. Sugar content
was  siznificantly affected in the two varieties
Ebéne 50 47 and B.37172 but only at the 12-1b
per acre concentration.

Paraquat  did  not affect cane yield and
sugar content throighout the concentration range.

lenac affected canc yield only in one treat-
nent but had no effect on sugar content.

NEW  HERBICIDES

Tordon -4-anuno-3.5.6-trichloro-
picolinic acid.
Cotoran -N-(3-trifluoro methyl-

pheny)-N'. N'- dimethyl

ured.

The herbicides were applied in pre-emer-
gence treatment of both weeds and cancs and
were tested in comparison to DCMU. Two
trials were laid down. one in April and the
other in September. and therc were at least 2
replicates for cach trecatment. The cane variety
uscd was Ebéne 1/37 and the cuttings were sub-
jected to the short hot-water treatment before
planting. Visual were  made  at
fortnightly intervals both on germination and
early erowth. Weed assessment  and  cane
measurements  were made  about three months
after herbicide application.

obscrvations

Ann. Rep. Sug. Ind. Res. Inst, Mauritius, 1962 : 72-73.



Table 44. Effect of DCMU on Cane Growth — 3 months after planting

A Mean shoot length in cms.

M. 147 44 M.202:46 M.93 48 M.253 48  Ebene 1:37 Fbeéne 50.47 B.3337 B.34104 B.37172
Treatments
(b, active material per arpent) St St. Union Beau  Union Mddine  Bean  Union Beau St Beanw  Usnion  Mddine St.
Aubin Aubin  Park Bois  Park Bois  Park Bois  Aubin Bois  Park Aubin
DCMU 3 b, 20.4 160 134 16,3 14,7 22.8 18,5 145 129 173 178 13,5 220 24.0
DCMU 4 b, .. 22,6 154 128 16,5 14,1 23.0 17.8 14,8 146 168 17,2 133 21,3 226
DCMU S lb. 20,1 15,1 129 156 145 20,5 17,5 143 14,3 18.5 163 134 2202 RRJ
DCMU 6 Ib. 215 15,2 129 150 140 234 17.7 1438 141 17,1 175 127 207 22.8
Control 21.3 16,0 111 157 128 21.8 18.7 126 144 184 159 118 21.7 234
B. - Mean number of shoots per plot
M.147 44 M. 202 46 M.Y3 48 M.25348  Fbéne | 37 Fhene 50 47 B.3337 B.34104 B.37172
Treatiments
(. active nraterial per arpent) St St Union Beaw  Union Védine Bean  Union Bean St Beaw  Union  Msdine St
Aubin Aubin Park Bois  Puark Bois  Park Bois  Aubin Bois  Purh Auehin
DCMU 3 [b. 255.2 1340 68.7 S 720 209.7 773 61,7 69.5 105.2 79.3 64,7 2287 272,85
DCMU 4 |b. . 244.5 120.7 73,2 57,0 655 205.0 645 535 83,3 109,7 70.0 627 253.5 259.5
DCMU 5 b, 2727 132.5 67,5 590 64,5 220.5 80,5  56.7 735 1215 76.3 60,0 2420 287.2
DCMU 6 Ib. . 265.5 143.2 66,2 545 635 2307 77.8  60.5 77.8 1082 740 58.5 260.0 2732
Control . . 256.0 1232 600 47.0 602 206.7 56,8 825 788 1025 68.3 597 2352 2695
Table 45. Effect of Dalapon, Paraquat and Fenac on Cane Yield and Sugar Content
Ebéne 1 37 Ebéne 50.47 M. 147:44 M.93 48 B.37172
Mon Désert Alma St Aubin \LD. Alma St Aubin Bel Ombre  Bean Champ Bel Ombre Beau Champ
Treatments Super-Humid Super-Humid Humid Humid Humid Humid Sub-Humid — Sub-Humid Huizmid Sub-Humid

(in Ih arpent) Yield IRSC Yield IRSC VYield TRSC Yiehl IRS(C Yield IRSC Yield TRS(C Yield TRSC Yield TRSC Yield tRSC Yield TRSC

Control 32,0 104 350 102 342 105 332 113 44,3 13.1 35 97 43,0 10.2 253 12,6 322 8.6 298 138
Dalapon 4 (com) 30,1 104 - 327 112 355 119 32,7%* 128 50,3% 9.8 34.0%% 99 21.9%  [3.2 27.1 8.5 273 134
. 8¢ .. ) 289 100 320 107 356 109 27.5*%*% 128 49.1% 9.8 34.2*%* 10,0 21,5%* 134 22,1%% K82 26,9*% 13,7
12¢ ..y 301 108 31,5 10,5 352 113 20.1%* 12,1%424%*% 93 33.3%* 10,0 20,7** 134 20,9*%%  K.S 26.3% |3.1%
16 ( ) - 31.5* 114 41.5%% 92 333 9g - — -
Paraquat § i, - 339 102 357 104 E — — - 26,9 8.5 - —
Load. - — 31,2 103 29.t 10,7 - — — — 27,5 8.3
3 a. - 328 103 282 109 26.8 8.6
| a.i. 319 99 333 102 -
IFenac I a.c. 320 9.7 46 114 55.3 9.9 432 9.8
2 a.e. 32,6 9.7 - 36,5 111 56,0 93 37,9 10,0 - - -
. 3 a.e. — -~ 348 9.4 - 331 113 - - 523 9.3 36,6* 9,6 — - - -

* Significant at 5°;, level.
** Significant at 17 Tevel.



Table 46. Effects of new herbicides on Weed Infestation and Cane Growth. 12 weeks after planting

Trial No. | April 18ih  — July 7th 1963
WEED INFTHESTATION °, CONTROL VAN SHOOT LENGTH ", CONTROL
Trearmenis
Dosage Range per acre (Ih. active) per 2 vd. logarithinic steip Dosage Range per acre (b, active) per 3 vd. logarithmic strip
S0 38 38 28 R 21 2.1 1.6 1.6 1.2 50 38 S8 2N 28020 21 .6 1.6 21
DCMU SA 6.3 0.5 9.5 15,7 RY.0 1aa 104 5 923 101 S
Hyvar (Isocil) 13.5 1.2 .Y 15.1 254 48.2 O8.8 S4.5 59.2 98.7
Hyvar x (Bromacih 3.2 5.6 7.1 12.6 14.8 53.9 325 50.5 499 67.2
Ametryne . 20.6 206 238 24.6 27.8 97.2 98.4 K29 87.2 RS
Prometryne .. 19.8 23.0 29.4 333 37.3 118.6 118.0 97.7 97.1 vs.4
Pyramin . 4.5 38.5 43.6 45.6 514 78.5 102.5 71.7 75.7 98.2
HS 95 . 222 254 31.0 36.5 429 102.5 104.0 92.5 §7.3 108.8
Casoron . 429 40.9 437 30.8 55.6 89.0 92.7 78.9 831 821
Shell W 5792 25.6 3.0 33.3 RERY) 41.3 107.2 93.6 96.4 9t.2 93.8
Cotoran 17.5 19.0 23.0 2.5 373 81.4 7.8 064.2 78.1 90.1
Tordon . 1.2 V.5 14.3 20.6 27.0 33.9 43.2 34.0 40.2 55.6
Duration of bkxperiment 81 days
Fotal rainfall (inches) 30.66

No. of rainy days 73



Table 47,

Trearmenss

DCMU

Hyvar (Isocil)
Hyvar x (Bromacil)
Ametryne
Prometryne

Shell W 5792
Cotoran

Tordon

Hyvar (Isocil)
Hyvar x (Cromuacil)

Tordon

Tria! No. 2. Sept

WEED INFESTATION °, CONT

cmber |1th

‘ROL

Dasage range per acre (b, active) per 3 vd. logarithmic strip

5.0
6.6

1.9
0.9
17.0
18.9

226

- 3.8

(B3

3.8

Duration of Experiment

Total rainfall (inches)

No. of rainy days

2.8

2.8 2.1 2.1
8.5 10.4
4.7 9.4
1.9 3.8

20.0 226
21.7 226
34.0 40.6
17.9 21.7
151 17.0
7 1.7 1.3 1.3

5.6 R.S
38 4.7
17.9 17.9
104 days

24.66

74

1.6 1.6 - 1.2
12.3
10.4
4.7
24.5
26.4
49.1

226

Fffects of new Herbicides on Weed Infestation and Canc Growth. 12 weeks after planting

Pecember 23rd. 1963

MEAN SHOOT LENGTH °, CONTROL
Dosage range per acre (Wb, active) per 3 vd. Jogarithmic strip

50 38 38 28 2.8 21 2.1 1.6 1.6 1.2

108.6 97.3 98.9 127.7 1011
30.9 324 39.7 54.9 8.7
8.6 28.8 325 40.2 50.3
135.4 118.3 123.8 124.0 1339
93.5 99.6 106.2 107.5 106.3
97.2 96.7 87.9 109.7 105.3
114.9 109.2 06.2 108.5 89.8
35.4 28.0 47.6 65.7 75.6

3. 22 22 - 1.7 1.7 1.3 1.3 - 1.0 1.0 - 0.8

49.8 438 62.8 77.4 89.1
358 RRN¢ 524 56.2 84.0
43.4 46.5 66.7 76.4 71.6
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Resuits and Conelusions.
Data obtained n these logarithmic trials
arc presented in Tables 46 & 47.

Effects on canes. The two Uracil compounds.
Hyvar and Hyvar x and Tordon had a delc-
terious cffect on cane growth up to the concen-

tration of 1 Ib active matcrial per acre. The
other herbicides had no adverse effeet on canc
growth.

Effects on Weeds. Hyvar x (Bromacil) was
outstandingly  the most cffective  chemical.
Hyvar (Isocil) proved as cffective as DCMU in
the Scptember trial but was not as good as
that chemical in the April trial. Tordon gave
better weed control effects than Cotoran parti-
cularly in  the September trial. Ametryne.
Prometryne and Pyramin gave comparatively
similar results and there was little to choise
between the effectiveness of HS.95 and Sheli
5792. Casoron was disappointing with regard
to its weed control effects.



CLIMATE,

IRRIGATION, CULTIVATION

1. CLIMATIC CONDITIONS DURING THE

PIERRE

vailed over the sugar producing arca

of the island {luctuated close to normal
values for twelve months in sueccession from
November 1962 to October 1963, covering both
the cight months vegetative, and the four months
maturation periods of the sugar campaign.

ﬁ VERAGE climatic conditions which pre-

Such was, unfortunately, not the case during

1963 SUGAR CAMPAIGN

HALAIS

the two previous campaigns when cane growth
was hindered in 1961 by drought, and in 1962
by cyclonic winds, and cane maturation was
adversely affected in 1961 by warm and  wet
weather which prevailed from July to October,
and in 1962 by wet weather during the same
months. Table 48 gives the cane and sugar
output per arpent ieaped for the three conse-
cutive campaigns.

Table 48. Cane and sugar output of Mauritius per arpent reaped

Tons

canelarpent
Drought ycar 1961 26.4
Cyclonc year 1962 23.9
Norma| year 1963 29.8

Close analysis of the four selected climatic
data, rainfall, wind. temperature, and sunshine,
observed during the normal sugar campaign
1963 becomess possible when cxamining the four
comparative graphs (figs. 29 - 325 published in
thiis note.

Observations  for  the vegetative  period
November -June of the 1962-1963 campaign

show that :

(a) Notable moisture stress was experienced
only on two occasions during the riddle
of February and during the first decade of

Tons sugar
made per arpent

Sugar made
Y cane

reaped

11.19 2.95

11.52 2.75

11.93 3.56
Aprd when beneficial, but not excessive

rains, cascd the situation.

(b) Average mean air temperature was more

or less normal throughout.

(¢} Highest wind velocity was slightly above
normal during the moaths of December
1962 and January 1963, fortunately at a
time when the standing canes were  still
short.

Relative  1nsolation  exceeded  the normal
values for only one month in March;
otherwise 1t was below normal.

(d



MM. INS. i INS-
500 20.0 o - 10
o
450 18.0 ; - 9
A f
400 16.0 T ~ 8
A 1
350 14.0- non -7
1 I
[N
300 12.04 | | — 4
i
250 10.0 pl 5
5 C- i i i
Z P
& oy >
~ 200 &o- g LI z o -4
L I N = < s
> s . - [ B p-3 <
= O 5.0+ ' . S 3
A D.\ ‘ | ‘ ’
; L : !
o100 4.0~ ol Mo 2
<C i i i N
T ! i I N
Lia } i ‘ ’l\\ _Iii\
< & F it A " .‘ .
‘_: 50 2.0 \f\ i ) / I s '
L, N | ) / g oo
‘r » \ i ! .
NSNS NN
e A :
-50  7.07 * R SOV S ‘ S
Ly \% ! 3
-100 4.0 | Lo
" P~ L ] o} D ~ ~ ~ ok AT LG B4 ~ T Y o 4 Yy O
IO DAYS MEDIAN MM.T 20 0328 S RYc3FrenueI?nEs oA ARl LNe
VALLUES
- e ~ 0O -~ QD e e C O = — © ™ @ W oo e 0 IENSSNS BN S R
1875 - 1§59 INS. O C O -~ e rl m ™ - T S . L T G N G I SR
T S T OO S SN Y OO (R Y S SO S S, d A2
NOV DEC JAN. FES. MARCH APRIL  NAY ZUNE JULY #dG SEPT 8T
VEGETATIVE PERIOD MATURATION PERIGCD
Fig. 29. Rainfall deviation from 10 days median values
Dotted line : 1960-61. Broken line: 1961-62Z. Plain line: 1962-63.

Scale used for maturation period is double that of vegetative period.

MM .

350

-

S

EVIATION

Li

=



Km,H MPH.

BERYL

~
-

96 60O
88 55
80 50+
w72 454
5
= b4 40
<
o 56 354
&
48 30
O
L 40 25+
(%)
o 32 207
Zz
2 24 15
—
v o6 104
o
T 8 54
..B - 5,
E
- 16 - 10~

MONTHLY MEDIAMN 17
HIGHEST  VALUES

1945 — 1961 N

Fig. 30.

16 20
26 32
D J

= JENNY

——
-
-
-
-

VEGETAHvE

18 17
29 27
M A
FERIOD

M.PH Km/h
~ 60 96

55 88
50 80
~45 72
- 40 64
35 S6
30 48

—25 40

20 20
32 32
A S

MATURATION
PERIOD

~-10 - 16
18 M.PH
29 Km/H

Deviations of highest wind speed during one hour from corresponding monthly median values.

Dotted line :

1960-61.

Broken line

1961 -62.

Plain line

1962-63.

DEVIATICHS

SPEED

HIGHEST  WIND



I.64 - ~3.2
.4 o . -2.8
1.2 2.4
1O ‘ -2.0
‘é’ 5
Q 08_‘ ‘\ d ] b
—
S o6 |
% ] s - Q.2
w 0.4 A tos
S i ™ 4
g O2- \ ) - 0.4
o
o R
(89) / -~ ~
— / -
e 027 / - 0.4
< )/
04 / L 0.8
/
A s
0.6+ 7N ) 4 - 1.2
AN
08+ N L 1.6
| I
I.O—] 2.0
MONTHLY
NORMALS 236 249 258 256 255 242 227 208 67 b6 170 (7.6
1950—1960 N D J F M A M J J A S o
VEGETATIVE PERIOD MEAN AVERAGE T. MATURATION PERIOD
MEAN MIN. T.
Fig. 31. Air temperature deviations from monthily normals, average mean T for vegetative periods, and average

min. T for maturation period.

Dotted line : 1960 -61. Broken line : 1961 - 62 Plain line : 1962 - 63.

DEVIATIONS

AR TEMPERATURE



24—

20

~ o
L

(o]
!

INSOLATION DEVIATIONS
N~
|

- |2—<
— |64

RELATIVE

o

-24-
MONTHLY NORMALS
1951 ~ 1961

58 56 56 60 50 62 61 60 58 58 56 62
N D J F M A M J J A S )

VEGETATIVE PERIOD MATURATION  PERIOD

Fig. 32. Relative insolation deviations from monthly normals.

Dotted line : 1960 - 61. Broken line : 1961 - 62. Plain line : 1962 - 63.

—20

24

INSOLATION  PERIOD

RELATIVE



— 108 —

Observations for the maturation period (c)
July - October 1963 show that :

(a) At the start, for the first two decades of
July, and at the end, for the last two (d)
decades of October, wecather was wetter
than usual. However, during the long
interval of ecighty days, drought prevailed
which brought conditions for maturity
close to ideal through the months of Au-
gust, September, and early October, as far
as the moisture factor is conecerned.

(b) Average minimum air temperaturc was

Calm wcather was expericnced during the
whole maturation period, another favour-
able condition for good maturation.

Relative insolation was below normal for
six consecutive rnonths from April onwards.
This observation nceds further emphasis as
the final value for sugar manufactured ¢,
cane obtained was below expectation in
the light of two favourable climatic con-
ditions : temperature and wind; and of one
normal factor : moisture.

Climatic conditions prevailing over the period

abnormally low, 1.3°C below normal, a under discussion, in comparison with the two
condition conducive per se to high sucrose preceding years, are summarized in Tables 49 & 50.

content of the cane.

Table 49. Average climatic data for vegetative period (Nov. - June)
for the last three sugar campaigns.

Sum of monthly Average mean Average highest Average

Nov.-June rainfall air monthly wind relative

deficits temperature speed milesihr. insolation
Drought year 196! 28.7 inches 24.7°C 14 67
Cyclonc year 1962 57 24.0 27 54
Normal year 1963 139 ,, 240 19 54
Normal values 15.0 24.1 18 38

Table 50. Average climatic data for maturation period (July - October)
for the last three sugar campaigns.

Sum of monthly Average min. Average highest Average

Julv-Oct. rainfall air monthly wind relative

excesses teinperature speed miles/hr. insolation
Warm & wet ycar 1961 4.8 in. 18.1 20 65
Wet year 1962 34 ., 16.4 21 6l
Normal year 1963 22, 15.7 17 55

Normal values 2.5 17.0 19 63
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2. MOISTURE CONTENT OF 4-5 JOINT:

A  VALUABLE

ADDITION TO TISSUE TESTING

P. HALAIS & M. HARDY

Tanmmoto (1961) has proposced the 4-5
joint as the best tissuc available for disclosing
the moisture status of the canc crop. The
sampling technique is briefly described :

(1) Cancs should be at least 3 months old.

(2) Sampling should be done carly in the
morning before 8 a.m.

(3) Five representative primary stalks arc
selected in cach field. and the tops are scctioned
at the centre of the sixth internode. that is a
few inches below the attachment of sheath six,
the first partially unfolded leaf being taken as
number one. Without removing this sheath.
section and eliminate immediately all the Ieaf
blades above the growing point in order to
prevent evaporation of the sampled tops. Place
the five labelled tops, which constitute a regu-
lar sample unit, in a box or a bag and bring
them to the laboratory for preparation prior
to dessication.

(4) Cut sheath six just near node six and
discard this sheath which serves as a protection
against dessication during transport ctc.

(5) Cut sheath five just near node five
and discard this sheath.

(6) Obtain 4-5 joint by sectioning with
a sharp knife the top just right through node
six and just below the base of sheath four
still adhering.

(7) Divide longitudinally in four, cach of
the five 4-5 joint.

(8) Place in a tared piece of mosquito net
weighing five grams.

(9) Obtain the green weight of the sample
on a balance with a precision of 0.1 g.

(10) Place in a forced-draft electric oven
maintained at 85-90°C. Drying should be
completed within 24 hours without charring
the pieces. It has been found convenient clse-
where for routine work to run the dessication
in two stages. the first onc lasting for 24 hours,
the weighed green tissue being held enclosed
inside the mosquito net picces over a large
table surmounted by properly placed infra-red
bars. The second stage lasting for 2 hours
consists in completing the dessication inside a
forced-draft electric oven maintained at 85-90°C.
It 1s important to check at rcgular intervals if
the drying technique followed is satisfactory
by weighing again after a further stay of 1 or 2
hours in the oven. WNo appreciable change in
weight should be observed.

(11y Moisture is calculated as 9] of the
green weight of the 4-5 joint. The range
observed varies from 93 to 73 9.

Tanimoto’s proposition was put to the test
on six varicty-fertilizer final 2nd ratoon trials-
of the Agro./60 serics. The 4-5 joint were
sampled regularly at two wecks interval starting
from the end of Fcbruary 1963 down to the
last harvest in November 1963. Spindle clong-

ation rates of the primary stalks were run
concurrcntly.
Table 51 gives a suminary of the results

obtained grouped according to the average age
of the ratoons, the control plots receiving no
nitrogen, and those with 60 Kg Niarp., and
finally the varicties M.147/44 and M.93/48.
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Table SI1.

Average age of ratooirs

Sm 7mn 9 m
Vegetative period
March - June 90.7 90.2 90.0

Maturation period
July - November

The above table shows that :

(1) Contrarily to all other tissues proposcd
(3-6 shecaths or 8-10 internodes), the moisture
content of the 4 -5 joint is absolutely indepen-
dent of nitrogen ferilization.  Response  to
nitrogen was however high in the above men-
tioned trials as at harvest, the control plots
(No N) yielded 2.77 tons of recoverable sucrose
per arpent, and the 60 Kg N plots, 3.77 tons.

(2) During the vegetative period, moisture
content of the two varieties identical.  On
the other hand, significant differences  were
observed during the maturation period.

is

(3) Young ratoons show slightly higher
moisture levels in the joints than older ones
grown in the samc trials and sampled on the
same day.

Table 52.

Moisture content of 4-5 joint from six Agro.’69 2nd

ratoon trials

Plots Varieties
No A 60 K N'arpt. M. 14744 M.93/48
90.3 90.3 90.3 90 2
86.2 86.2 86.9 85.4

(4) During the months of March - April,
when  temperature is not  limiting, a  highly
significant coriclation of 0.061*¥* \was ob-
scrved between moisture of the 4-5 joint and
spindle clongation.  The ranid rate of elongation
of owver 10 cm per week coincided with a
moisture  content ahove 91°, and clongation

at a standstill at this favourable time of
the growing scason when moisture falls to 85°
as a result of moisture shortag:,

Table 52 gives further data for each of the
six trials,  The average moisture content of the
4-5 joint 1s shown for the vegetative and
maturation periods and at harvest time (E),
mid (M), and latc (L) in the scason, with cor-
responding recoverable sucrose °, cane as ave-
ragss for the two varicties tested, M.147/44 and

Figuies for the high sucrose conicnt

M.93/48.
low moisture content of

of the canecs and the
the 4-5 joint at harvest time are underlined.

was

Six Agro/60 series trials 2nd ratoons 1963. Data on moisture centent of
4 -5 joint and Recoverable Sucrose

0.

, cane

Vegetative Maturation At Harvest time
Location of Period Period Moisture of Recoverable
Agro. /60 March-June July-Nov, 4-5 joim Sucrose Y, cane
I M [ L M L
Mcédine (irrigated) 91.0 88.4 89.5 895 ¥9.6 0.6 121 116
St. Antoine, (6/60) 89.0 82.9 86.3 80.7 806 103 133 139
St. Antoine, (13'60) 88.8 81.7 847 764 811 105 133 I35
Sauveterre 90.5 86.2 or.8 87.1 &1/ 1.0 121 144
Bénares 91.3 88.7 £9.7 &8.0 88.6 105 126 11.6
Trianon 91.2 89.1 91.5 88.6 879 100 116 126
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As mentioned earlier, if the interpretation
of the moisture content of the 4 -5 joint offers no
exception and applics to all varietics and cul-
tural conditions during the vegetative period,
the problem is more complex when dcaling
with the maturation period as cach variety
shows a specific moisture content of the 4-5
joint at harvest time corrcsponding to the opti-

mal sucrose content in the stalks for that
variety.
From the above obsecrvations, it appears

that for varicty M.147/44 after the desirable
moisture content of the 4 -5 joint in the ncigh-
bourhood of 919 throughout the vegetative
period which is the general rule, the moisture
should fall gradually during the drying off stage
of the maturation period to rcach about 81°
at harvest time, if both high can¢ tonnage and
best cane quality for the variety are to be
achicved at the same time. For M.93/48 the
corresponding dcesirable moisture contents  of
the joints should be respectively 91°, and 79°,.

From observations carricd out during 19063
at Nossib¢, Madagascar, Halais and Syfrig have
observed optimal moisture content of the joints

at harvest of 859 for N:Co.310, 829 for
B.4362, and 77°%, for B.37172.

General Conclusions.

(1) Moisture content of the 4-5 joint of
primary stalks from cancs 3 months old onwards
is the most rcliable index available for dis-
closing directly the moisture status of any sugar
cane ciop during the vegetative period. The
index is independant of variety and nitrogen
nutrition, and only slightly influenced by age
of the crop.

(2) The main practical purposc of this new
index is to check irrigation practices. However,
it can bc used as a valuable information for
the sclecting of cancs free from moisture stress
during the fortnight prior to leaf sampling for
foliar diagnosis purposcs.

(3) Speccial studies for each commercial
variety must be made before attempting to use
this moisturc index during the drying off stage
of the maturation period.

REFERENCE

TANIMOTO, T.
Rep. 20 : 265 -

3. HIGHLIGHTS OF FINAL VARIETY TRIALS,

(1962). 4-5 joint as indicators of moisture tension of the sugar cane plant.

Hawaii Sug. Tech.

1960 SERIES

PIERRE HALAIS *

Ten variously located and highly replicated
final variety trials of the series Agro/60 wcre
reaped in 2nd ratoons during 1963, a normal
year as far as climatic conditions are conccrned.
No attempt was made last ycar to publish the
results obtained in extenso on these same trials
harvested in the Ist ratoons as the canes had
been damaged by the cyclone Jenny, specially

on high grounds. However, the combined
results for the two recapings appecar to offer
much intercst and are discussed before attempt-
ing the usual recommendations concerning the
plantation of new varieties.

The chief characteristics of the six varieties
tested, two established standards M.147/44 and
Ebéne 1/37, and four new varieties M.202/46,

* With the collaboration of the Chief Agriculturist und [Licld Officers of the Institute.
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Ebénc 50/47, M.93/48 and M.253/48 are given
in Table 53, expressed as deviations from the
gencral means of the six varieties grouped to-

gether. The profitable recoverable sucrose per
) ) . IRSC—4
arpent 1s derived from (tons of canc x-——iWA)

and s given scparately for 1962, a cyclone
yoar, and for 1963, o normal one, in order to
show the differential behaviour of the varicties.

Table 33 gives averag: information for the two
1962 and 1963, cxcept for response to
high nitrogen fertilization which pertains to 1963
only.

yeurs

Table 53. Deviations from general means of six varicties tested in ten trials of
the Agro’60 series in 1st ratoons 1962 and 2Znd ratoons 1963,

IRS Fibre Tons profitable Response Best season
Y, cane Y cane IRS arpent 10 hielhr N to harvest
Ist ratoons 2nd ratoons 60 kys over 12 months
1962 1963 30 kes in tons ratoons
{evelone veary (norinal vear) IRS arnent
Ebéne 1/37 0.55 0.9 — 0.15 --0.07 -0.04 carly & mid
M.147/44 -—0.65 1.7 0.17 --0.01 0.006 carly & mid
M.202/46 0.10 — 04 0.00 0.11 0.41 late
Ebéne 50/47 0.75 - 0.3 ---0.07 0.05 0.09 carly
M.93/48 —-0.25 1.4 0.13 —0.08 -—0.04 mid
M.253/48 --0.75 1.6 0.07 0.03 0.47 mid & late
If recoverable sucrose and fibre contents  tablished standard varietics Ebénc 1/37 and
are fairly stable characteristics for the varictics  M.I47/44 when comoared at the samce location
studied and have remained relatively constant  offers  the  possibility  of  classifying  the  ten
for the two contrasted years, profitable sucrose  trials of the Agro/o0 serics, reaped in 1962
production shows considerable  divergence and 1963, into thice ceological groups which

M.147/44 and M.93/48 coming to the front in
the cyclone year 1962, and M.202/46 and Ebéne
50/47 on top in the more normal year 1963. It
therefore follows that varictal recommendation
must be considzred as an inevitable compromise.
The average rcsults for the two years may be a
little  too conservative as normally
nc cyclone cvery two years.

The exceptionally good quality of Ebéne 5047
needs high commendation and the good resist-
ance of M.I47/44 and M.93/48 to cyclonic
winds 1s a valuable asset for these varieties.
It may be mentioned, in this last connection,
that these two varictics are the highest of the
lIot in fibre content. On the other hand, M.253/38
is typically an *‘aqucous’ varicty, as it is low
both in sucrose and in fibre.

The differential behaviour

there 18

of the two ¢s-

will appeal directly 1o the sugar planters inte-

rested, Group 1 comprises five trials in which
M.147/44  generally  outyiclds Ebénc 1/37 in

terms of profitable sierose production per arpent
by a not margin; these trials are located at
Médine, St. Antoine {2). Riviére des Créoles,
and Sauveterre. Group 1T consists of the three
trials where ™M.147/44 and Ebénc 1/37 are at

par: they are situaied at Bénarés, Unit¢ and
Trianon. Group I} includes enly two trials

where Ebéne 1737 ounyiclds M.147/44 by a good
margin  cxcept during a severe cyclone  year;
they arc located at Beau Bois (St Aubin) and
Valetta. The climane conditions of Group |1
are high temperature and low rainfall with, or
without, irnigation: of Group I, medium tem-
perature and rainfall; of Group 11, low tem-
perature and high ramnfall
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Table 54 gives in a summarised form
the results  observed for the three  groups
separately and for carly (¥), mid scason (M)
and late (L) harvesting of st and 2nd ratoons
aged 12 months.  Absolute for the
tons of profitable recoverable sucrose per arpent

figures

IRSC—4 X 1CA
= are
100

given for the standard

varieties that arc best suited to the group.
Deviations from the standards are given for
the other new varieties.

Table S54. Deviations of profitable recoverakle sucrose per arpent from hest suited standard

varieties for 10 trials of tiie Agra 60 scries

Croup [

Location of M édine
Agro/60 St. Antoine (2)
trials R. des Créoles

Sauveterre

Best suited M 147144

standards

Harvesting date F M I
M.147/44 2.37 2.53 2.25
Ebéne 1/37 048 —-0.48 —0.70
M.202/46 —0.26 —-0.49 —0.15
Ebcne 50/4 —0.26 —0.49 —0.37
M.93/48 —0.48 --0.06 —0.35
M.253/48 040 —0.i12 —0.27

General recommendations for future plant-
ations are outlined in Table 55. In group L,
where the standard canc M.147/44  gencrally
outyiclds by a large margin Ebene 1/37. none
of the four varicties studied in these trials was
better than M. 147/44 in  profitable  sucrose
production. It scems, however, thai NM.202 46
if given extra nitrogen specially wlhicre irrigation
is available, and reaped late in the scason may
outyield M.147/44 which gencrally shows sorac
weakness late in the scason.

In Group M where conditions arce cqually
suited to both standards M.147/44 and Ebénc
1/37 as far as profitable recoverable sucrose per
arpent is concerined, three out of the four new
varicties offer proved advantage when reapad

1.91

-- 0.06

- 0.29

—0.14

—0.04

reaped in Ist ratoons 1962, and 2nd rateons 1963.

Group 11 Group 111

Beau Bois
(St. Aubin)
Valetta

Bénareés
Uniré
Tricaon

M. I4744 &
ihene 1737

Lhéne 1'37

E M L L M L
2.01 237 1.97 —024 —-0.35 -—0.50
2.44 1.95 1.60 1.94 1.68
- 0.20 0.30 --022 —024 --0.19
- 0.07 0.01 --0.33 —0.36 —0.06
-0.36 0.24 -—0.24 --0.11 —0.09
- 005 - 0.17 —0.54 —0.62 —0.43

at the convenient time. They arc Ebéne 50/47
for carly harvesting, M.93/48 and M.202/46 for
mid and late harvesting,.

In Group [T where the standard cane
Ebenc 1/37 normally outyiclds M.147/44. the
problem is somewhat dominated by the high
susceptibility of Ebence 1/37 to cyclonic winds
under these special ceological conditions which
means that substitute varicties must be found
for an important fiaction of the new plantations.
The best compromise at hand is to keep
Ebcne 1737 for cariy harvesting, to plant some
M.93 48 (good resistance to cyclone) for mid
and late harvesting, and to choose M.202/46
tor late harvesting too.
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Table 55. General recommandations for future plantations

Group [
Suited Standards M.147/44
Best season for Choice
harvesting 12

months ratoons Ist 2nd
Early M.147/44 —
Mid M.147/44 —
Late M.147/44 M.202/46

Additional nitrogen fertilization to supple-
ment normal  applications which  presently
amount to approximatcly 40 Kg. N. per arpent
should be given to the two new varieties
M.202/46 and Ebeénc 50/47 in order to take the
best advantage of their potentialities.

For M.202/46 planted under ecological
conditions represented by Group [, an addi-
tional dose of 30 Kg. N. per arpent should be
provided for on irrigated land, and of 10 Kg
elsewhere; when grown in Group I, the addi-
tional dressing should be 20 Kg N. per arpent,
and in Group IIl, an additional dosc of 10 KgN
should be sufficient.

For Ebéne 50/47 when planted in Group II,
an additional dose of 20 Kg. N per arpent
should be practised.

It will be essential for all varieties to
keep a vigilant eye on the phosphorus and
potassium status of the crops in order to

adjust the fertilizer programme according to
the requirements of the plant.

Evolution of final
last ten years.

variety testing during the

It has been thought dcsirable to recapitu-
late below the salient fcatures of the three
series of final variety trials initiated ten years ago.

Ebéne 50/47

Group I Group 11

Both M.147/44
& Ebéne 1/37

Ebéne 1/37

Choice Choice

Ist 2nd {5t 2nd

Ebéne 1/37

M.93/48 M.202/46 M.93/48

M.202/46 M.03/48 M.202'46 M.93/48

The series AGRO/54 — six trials — has shown
that the standard variety of that time, M.134/32
was outyielded by new varieties three in number,
Ebéne 1/37, B.37172 and B.3337. the last one
being a hardy canc for marginal lands. Re-
sults observed in 3rd ratoons in 1958, a cyclone
year, gave the alarm as far as the high sus-
ceptibility of Ebéne 1/37 is concerned.

The series AGRO;S7 — eight trials — has
brought to the front M.147/44 as being superior
to B.37172. The newly recommended variety is
highly productive, and offers great resistance to
cyclones, but is unfortunately poor in sucrose
content.

The series AGRO/60 — ten trials —— has
shown that for conditions of moderate tem-
pcrature and rainfall three varietics have out-
standing merit, they are Ebenc 50/47, M.93/48
and M.202/46. The first one has the highest
carly sucrose content of any commercial variety
yet observed in Mauritius. M.93/48 is good for
mid season harvesting and offers considerable
resistance to cyclone. M.202/46 is the most
adaptable of the three varieties but should be
reaped late in the season to produce the best
results.
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Plate 10. Propagation plots of new cane varieties for planting out variety ftrials.
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4, SELECTIVE HARVESTING AND TRASHING

GUY ROUILLARD

Selective harvesting which consists in leaving
bull shoots — locally called *‘babas’ — that arc
too immature to be sent to the mill is a long
established practice in the super-humid zone of
Mauritius, particularly at elevations exceeding
500 feet. Planters claim that when “babas™
are cut at harvest, thc stool is weakened and
the ensuring ratoon is conscquently Iess pro-
ductive. A common practice in this samc
climatic zone is to trash the ficlds in March
and June. In order to test the validity of these
agricultural opecrations, 8 trials were laid down
on newly cut virgins in 1961, and harvested in
Ist ratoons 1962, and 2nd ratoons 1963.

The trials consisted of 8 randomized blocks
of 4 treatments, plot size being 6 rows of
50 feet :

{a) Selective harvesting and trashing.
{b) Selective harvesting, no trashing.
(¢) Clean shaving and trashing

(d) Clean shaving, no trashing.

(i) Effect of Selective Harvesting

This method of harvesting produced a
marked increase in canc weight but had no
cffect on sucrose content. The net incrcase in
commercial sugar produced per acre cconomi-
cally justifies the practice. It may be pointed

Four trials were planted with Ebéne 1/37
and four with B.3337. In order to determine
if yield of canc under the above experimental
conditions was affected by the date of harvest,
four blocks in each trial were rcaped ecarly
(July), and four werc harvested in late scason
(November).

Plot weight and sucrosc content were deter-
mincd according to the mecthod generally
adopted for ficld trials at the M.S.I.R.I.

The results obtained are presented below :

(1) Effect of sclective harvesting (Table 56).
(ii) Effect of trashing (Table 57).

(iil) Interaction between selective harvesting
and trashing (Table 58).
(iv) Effcct of date of harvest on selective

harvesting (Table 59).
(v) Effect of varicty (Table 60).
(vi) Year eflect (Table 61).

out, however, that selcctive harvesting may tend
to increasec early infestation by stalk borer,
because the bull shoots that are left may har-
bour borers which otherwise would have been
largely destroyed.

Table 56. Results obtained from selective harvesting compared to clean shaving

Tons cane
per arpent

Selective harvesting 25.8
Clcan shaving 230
Difference - 2.8

Industrial Tons sugar
Recoverable per arpent
sugar °, cane
10.3 2.67
10.3 2.37
0.0 0.30
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(i) Effect of trashing

Trashing carricd out during the summer

months (March) and early winter (June),
before harvest, had no significant effect on
either canc yield or sucrose content. This

operation however helps to maintain the field
clean and free of rats. Late trashing
usceful practice to producc clean

a
“

for

1s
canes

Table 57. Effect of trashing on

Tons cane
per arpent

No trashing 24.6

Trashing 24.2

Difference 04
LSD 5%

(iif) Interaction between selective harvesting and
trashing.

It is sometimes said that summer trashing
promotes the production of bull shoots, “babas
de mars™, but the counts made on this serics

harvest.  If, however. yiclds are high and canes
liave a tendency to lodge. trashing may be a
cause of breakage that can be very detrimental
to yicld and sucrosc content.  Consequently, it
should be carried out witl care and only a few
days before the field harvested, otherwise
burning with all ts disadvantages becomes
necessary to prevent trash from being sent to
the mill.

s

cane vield and sucrose content.

Industrial Tony
Recoverable sugar
sugar U cane  per arpent
0.2 2.52
10.4 2.52
02 0.00
1.0
of ecxperiments show that there s no such

effect.  The results on cane weight have shown
no interaction between sclective harvesting and
trashing, the operaiions should thus be con-
sidered independently of cach other, their actions
being different.

Table 538. Stalk counts and cane weight in relation to sclective harvesting and trashing
=) f=d o

Selective Harvesting

Tons cane
per arpent

No. canes
per gaulette

No trashing 31 25.9
Trashing 31 259
LSD 5%,

(iv) [Effect of date of harvest on selective har-
vesting.

The dates at which canes arc rcaped during
the crop do not affect the results produced from

Clean Shaving Difference

Tons cane
per arpent

Tons cane
per arpent

No. canes
per gaulette

31 :
30 ,

T2

2.4
3.4

thon

3.
2.

-

t

seleetive harvesting on thie fuilowing crop. The
slight difference in favour of late harvesting
1s not significant. Consequently, the operation
should be practised with the same care irres-
pective of the date of harvest.
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Table 59, Results expressed in tons cane

per arpent obtained from the interaction

between selective harvesting and date of harvest.

Early harvest

Treatmnent

Selective harvesting
Clean shaving
Difference

LSD 359,
{v) Effect of selective harvesting on variety.
Only two varieties, Ebéne 1/37 and B. 3337,

were  tested in this series of trials, and the
results show a significant but small diffcrence

Late harvest

(July) ( November)
27.2 24.5
24.6 21.3
2.6 32
1.4
in favour of B.3337. Other trials have becn
laid down to study the effect of selective

harvesting on different varicties adapted to the
super-humid zone. Results so far indicate that
they all respond to the treatment.

Table 60. Results expressed in canc weight to comparc the effect produced by
by selective harvesting on Ebéne 1/37 and B.3337.

Treatment

Selective harvesting
Clean shaving
Difference

LSD 5¢,
(vi) Year effect of selective harvesting.

The effect on cane yield du: to sclective
harvesting was less pronounced in 1962 than
in 1963. This can be explained by the fact
that after thc heavy crop of 1961 there were
fow “babas’ left, a large proportion of which
were broken during the cyclone Jenny (28th
February 1962). As a result of the low yields

Table 61.

Ehene 1/37 B.3337
235 28.3
21.4 24.6

2.1 3.7
.4

obtained in 1962, a large number of “babas”
were formed which contributed to produce the
good yields obtained in 1963. In other words,
the maximum advantage 15 obtained from bull
shoots during a good year frce of cyclones
following a bad ycar. The reverse s also true.

Results expressed in tons cane per arpent produced by

selective harvesting in 1952 and 1963.

Treatment

Selective harvesting
Clean shaving
Difference

LSD 1%

Year harvested

1962 1963

20.4 31.3

18.9 27.1
1.5 4.2
1.9



Conclusion

The results
trials have shown that selective harvesting is a

sound operation  for  the  super-humid  zone,
particularly at altitudes cxceeding 500 feet.

The operation is of value, independent of clhi-

5. GERMINATION
E.

Experiments were carried out last year with
a view to determining some of the factors which

obtained from this scries of

might be responsible for the slow germination of

M.93/48 at ceitain scasons of the year. With
that aim in view, four trials were laid down,
two in May-June and two in August, in the
three different localitics of the island, Alma.
Gros Bois and Sans Souci. In those trials, the
germination of the three types of cuttings—top,
middle, bottom-—was compared to a mixture of
the three categorics, subscquently called *‘cstate
practice” in  this  study. The cuttings were
derived from stalks of four different physiolo-
gical age 10, 11, 12 and 13 months, and the
experimentation was conducted with two serics

~
D

of cuttings short hot-water treated, and
untreated.

The statistical layout consisted of a ran-
domized block with 4 replications. In  each

experimental plot, 180 three-eyed cuttings were
planted. representing a total of 540 buds per
plot. Germination counts were made at
and twelve weeks after planting respectively.

SIX

Results and Conclusions

From the data obtained, presented in Table
62, and graphically in fig. 33, the following
information may be derived :

(1) Hot-water treatment had a  stimulating
cllect on the germination of top cut-
tings only.

(i)  Germination of top cuttings, whether
hot-water treated or not, was signi-
ficantly better than all  the other
treatments.

matic conditions, of datc of harvest; it also
appears that varicties with different characteris-
ties respond to sclective harvesting.

Intercrop trashing produccs no increase in
sugar, but is a uscful operation for preparing
clean canes for the mill.

STUDRIES WITH M.93/48

ROCHECOUSTE & C. MONGELARD

60+
3
\
= \
5C \
\
\
\
\
o} K
X \
40” \.A~ ‘-.
@] \\\ \
wl N
= N N o
Z: q RN \\\
5. N . ..
3‘3 N o AN
O 304 N s
- “ N O [o)
@ — A\\—— -
204 D
\ “
AN
\\ ‘\\;
~,
{O-
T T T 1
e B 12 13
AGE OF CUTTINGS IN MONTHS
Fig. 33 Relationship  between  germination  and

physiological age.

Circles and broken line
Circles, broken line and points ;
Circles and plain line

Circles and dotted line

Fop cultings

Middle cuttings
Botlom cuttings
Estate practice



Locality

Gros-Bois

Sans-Souct (a)

Alma

Sans-Souci (b)

Month
planted

June

August

May

August

Table 62. Germination of M. 93/48 in relation to physiological age

Physiolo-
gical age
(months)

10

Top

342

268

214

Hot-water treated

Middle

266

184

106

67

Estate

Botrom Practice
193 248
137 158
121 160
80 107

Top

285

195

195

153

Middle

Untreated
Estate
Bottom Practice
187 232
129 158
130 151
76 92

Significant difference

59 level

20

36

31

31

19, level

27

49

43



(iii) There

120 -

is a close relationship between
physiological age and germination, the
highest germination rate being obtained
from cuttings derived from 10 months
old cane. This effect of physiological
age on germination is obtained irres-
pective of the hot-water treatment.
It must also be observed that, in the
case of bottom cuttings, germination

rate falls down rapidly as we pass from

10 to 13 months old cancs.
Results  obtained in those trials
importance because they might explain
times the germination of M.93/48 is
factory in commercial plantations. It

are of
why at
unsatis-
appears

from this work that cane stalks older than 10
months should be avoided when that variety is
planted to obtain successful germination results.



SUGAR

1. THE PERFORMANCE OF
J. D. de R. de SAINT

synopsis of the chemical control figures
of the twenty three factories of the

island is given in Appendix XVil (i) - (v).
Cane and Sugar Production.

The climatic conditions that prevailed in
1963 during both the growing and maturity

periods wcere favourable so  far ws  rainfull

MANUFACTURE

SUGAR FACTORIES IN 1963

ANTOINE & H. F. WIEHE

distribution, wind velocity and air temperaturcs
arc concerned.  As a result, a record crop of
5,747,000 meiric tons of cane was harvested on
a total area of 193,000 arpents, and 685,600
tons of 98.7 pol sugar were produced. Table 63
the arca harvested, cane crushed and
sugar produced during the period 1958-63, the
abnormal year 1960 having been c¢xcluded from
this and from the following tables.

gives

Table 63. Area harvested (thousand arpents), cance crushed and sugar produced
(thousand metric tons), 1958-63

1958 1959
Area harvested 177 180
Cane crushed 4,329 4,743
Sugar produced 525.8 580.4

Cance Quality

Sucrose per cent cane averaged 13.48 for
the crop. As pointed out in the introduction
to this report, this is a disappointing figurc
since, except for low relative insolation from
April to December, climatic conditions wore
very favourable to maturity. On the other
hand, the crop started carlicr -~ as carly as mid

* Provisional figures.

1961 1962 1963*
188 193 193
4943 4,624 5,547
553.3 532.6 685.6

June for a number of factories -— when sucrose
centent was still low; further the percentage of
relatively low sucrose content varicties harvested
was  higher than in previous years, amounting
on estate lands to about 40 per cent of the
tonnage reaped.

Sucros:  content for the various
scetors of the island are given in Table 64 for
the period 1958-1963.

figurcs
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Table 64. Sucrose per cent cane. 1958-63

Island West
1958 13.77 13.99
1959 13.76 14.09
1961 12.81 13.06
1962 13.19 13.61
1963 13.48 14.26

As may be observed from Table 65, mixed
juice Gravity Purity was the highest on record
since 1959, whereas fibre per cent cane which
had been steadily going up during the past few
years shows now a downward trend.

Table 65. Fibre per cent cane and mixed juice
Gravity Purity, 1958-63
Mixed Juice

Fibre %, cane Lo .
e Gravity Purity

1958 12.21 87.2
1959 11.96 87.3
1961 12.61 85.2
1962 13.85 85.9
1963 13.11 86.3

The drop in fibre per cent cane may be
attributed to the absence of drought in 1963
and to a slight change in varietal composition
as shown in Table 66. Thus the per-
centage of high fibre wvarictics harvested
on estate lands has dropped from 51.2 in 1962

North East South Centre
14.53 13.76 13.25 13.62
14.67 13.66 13.23 13.66
13.46 12.53 12.42 12.91
13.73 12.85 12.85 13.26
13.97 12.91 13.18 13.79

to 50.2 per cent in 1963, whilst during the same
period the percentage of low to medium fibre
varieties has increased from 36.9 to 38.7 per
cent.

Table 66. Percentage of varieties harvested on
estate lands, 1962-63

1962 1963
M.147/44 306 289
B.37172 136  11.0
B.3337 5.5 5.6
M.93/48 1.5 4.7
Ebéne 1/37 17.7  19.1
M.134/32 137 9.3
M.202/46 3.5 5.9
Ebéne 5047 2.0 44

Milling

A synopsis of crushing data and milling
figures is given in Table 67.

Table 67. Milling results, 1958-63

1958
No. of factories 25
No. of crushing days 108
No. of net crushing hours/day 20.89
Hours of stoppages/day* 0.80
Time efficicney 96.3
Tons cane/hour 76.1
Tons fibre/hour 9.03
Imbibition ¢, fibre 261
Pol 9, bagasse . 2.63
Moisture 9 bagasse ... 47.5
Reduced mill extraction 95.3
Extraction ratio 37.1

*  Exclusive of stoppages due to shortage of cane.

1959 1961 1962 1963
24 23 23 23
110 123 116 123

20.32 18.86 19.08 20.82

0.82 0.80 1.03 0.88

96.1 95.8 94.9 95.9

87.7 92.8 91.0 97.8

10.49 11.70 12.60 12.82
230 222 222 221

2.32 2.09 2.18 2.08

483 48.6 47.1 48.4

95.7 95.8 95.8 96.0

34.1 333 339 31.7



— 123 —-

Milling ciliciency has been very good in
1963, an average reduced mill extraction of
96.0 being recorded. with two factoric. obtaining
96.9, and only one being still Lelow 950, as
may be seen from Table X VI (v) of the Appendis.

It would appcar that Mauritius is one of the
cane sugar producing countries where  mill
cxtraction is highest.  Table 68 shows the com-
parative milling results of a few countries for
which figuies were readily available.

Table 63. Comparative milling results for recent years

Mauritivs  South Alrica
1959 1963 1962-63
Sucrose ¢, cane 1376 13.48 13.28
Fibre °, canc 11.96 1311 15.50
fmbibition °, fibre 230 221 266
Pol °, bagasse 2.32 2.08 2,24
Moisture °/ bagasse 48.3 48.4 52.2
Extraction ratio 37.1 31.7 37.7
Mill extraction 93.9 93.8 94.2
Red. mill extraction 95.3 96.0 95.4

It v unfortunate that milling figurcs arc not
available from other areas like Queensland and
Taiwan where milling efficiency is known to be
high. Thus in 1955-56, reduced mill extraction
averaged  96.2 in Talwan, with a moisture
content of bagasse as low as 41.35 per cent.
It should also, in all fairness, be pointed out
that conditions favourable to good mill work
prevail in Maurijtius where clean cane of medium
fibre content are crushed in tandems of large
capacity, and that similar conditions do not
prevall in many other arcas.

The only major changes brought to the
milling tandems of the island for the 1963
crop wcere the replacement of stcam engines by
stcam turbines at Mdédine, and the installation
of a new set of heavy duty cane Kknives at
Mon Désert where the old sccond sct
replaced by onc  of 92 knives running at 750
RPM and working at a clearance of }” from
the slats of the canc carrier. The chute to the
4th and 5th mills were also increased from 4
to § feet, but the marked imiprovement in milling
work — 96.2 reduced mill extraction m 1963 as
against 95.8 in 1962 - may be attributed mostly
to  the preparation  obtained  with  the
new set of knives. It is anticipated thut within
a few years most of the factories not equipped

was

1
oetter

with shredders will follow suit and that con-
sequently average mill cxtraction will go up

higher still

Jammaica B. Guiana Trinidad Plilippines
1959 1962 1961 1958-59
11.76 11.47 11.97 13.14
14.20 15.15 13.68 11.72

131 194 140 9§

248 3.11 3.28 3.86
48.3 49.7 50.6 49.6
43.7 58.7 61.4 04.8
93.8 91.1 91.6 92.4
94.7 92.9 92.4 91.9
Processing

Mixed juice Brix

given in Table 69,

and purity figures are

Table 69. Brix and Gravity Purity of Mixed

Juice, 1958-63

L Gravity

Brix Purity
1958 14.90 87.2
1959 14.67 §7.3
1961  14.1] 85.2
1962 14.33 85.9
1963 14.65 86.3

It will be observed from the above ligures
that juice purity was higher in 1963 than in
1962 and 1961, but was still about one point
lower than that obtaining in 1958 and 1959, in
spite of the favourable climatic conditions that
prevailed.  The  explanation for this may be
found in the varictal composition of the crop

which  has changed considerably during the
past  iew  years.  Thus, whereas in 1959 the
percentage of M.13432 and Ebenc 1/37 har-

vested on estate lands amounted to 61.8 per
cent, i 1963 the percentage of high purity
varicties  (M.134/32, Ebenc 1737 and Ebéne
50747y amounted to only 32.8.
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Investigations were carried out in scveral
factories with the object of reducing losses in
clarifiers during shut down periods. Juice
deterioration in clarifiers may be cither micro-
biological or chemical, depending on the tein-
perature at which the juice is stored. At
temperatures below 70-74°C. the dastruction of
sucrose is mostly duc to micro-organisms,
wherecas at higher temperaturces the detcrioration
is chemical and increases rapidly with rise in
temperature and drop in pH. The investiga-
tions carricd out have shown that by reducing
the juice temperature to about 82°C, and increa-
sing the pH of the clarilied juice by about half
a point threc hours prior to stopping the mills,
it is possible to reduce appreciably the losscs
during shut down periods. Thus the drop in
clarified juice purity during weck-ecnd stoppages
could be cut down from 3-4 degrees to less
than onc degree in most cases.

Filter station performance was good in 1963,
pol par cent cake averaging 2.28 as compared
to 2.38 1 1962. However, more strict control
of the station should result in still better per-
formance. In this conncction, the necessity of
determining retention daily, as recommended by
SaINT AnvoIlng and  VIGNES (19610, 1s
stressed.

As may be gathered from Table 70, pan
and crystallizer work was satisfactory in 1963,
an average purity drop between massecuite and

again

runnings of 223 being  obtained. Crystal
content per cent Brin in C massccuite  was

higher than in 1962 by 1.3 points, whilst the
gravity purity of final molasses was lower by
0.0 points. This better cexhaustion may  be
partly attributed to the higher reducing sugar
content of final molasses, comparative figures
for 1562 and 1963 being 13.8 and 15.0 respec-
tively.

Table 70. Syrup. Massecuites and Molasses, 1958-63

1958
Syrup purity 87.3
A massecuite purity ... 81.0
Purity drop : A massecuite 20.8
B massccuite 20.8
C massecuite 22.7
Crystal 9 Brix in
C massccuite 34.1
Magma purity 81.0
Final molasses :
Gravity purity 37.9
Red. Sug. °, Brix 15.8
Tot. Sug ?, Brix .. 537
Wt. % cane @ 95 Brix 2.59
Table 71. Losses and
1958
Sucrose lost in final molasses
% cane 0.93
Undectermined losses ©, cane 0.17
Industrial losses 9 cane 1.18
Boiling House Recovery 91.1
Reduced Boiling House Recovery 89.3

1959 1961 1962 1963
87.9 85.3 86.5 86.6
81.7 82.0 82.2 83.0
20.1 223 20.3 20.3
21.1 22.2 21.2 22.2
23.6 246 22.9 24.3
35.3 36.0 34.6 359
81.5 82.3 82.4 82.8
36.7 35.7 36.2 35.6
14.6 16.6 13.8 15.0
S1.3 52.4 50.1 50.4
2.53 2.81 2.67 2.72
Recoveries, 1958-63
1959 1961 1962 1963
0.88 0.96 0.92 0.89
0.16 0.21 0.21 0.18
1.13 1.24 1.21 1.14
9.4 89.9 90.4 91.2
89.6 89.7 89.7 90.2
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Losses and recoveries data are presented in
Table 71. The decrease in industrial losses
% canc from 1.21 in 1962 to .14 in 1963
resulted in a reduced Boiling House Recovery

which improved by 0.5 points, increasing from
89.7 in 1982 to 90.2 in 1963, the
figure ever recordzd.

ltighest
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2. THE CALORIFIC VALUE OF BAGASSE

OF A TEW

COMMERCIAL CANE VARIETIES

E. C. VIGNES & M.

In any well balanced raw sugar factory, the
amount of bagasse produced is normally in
excess of that required to meet all the stcam
requirements of manufacturc. Yet, diflicultics
arc sometimes encountered in keeping up the
stcam pressure when certain  varicties ol cane
arc crushed, and this has led a few pcople to
belicve that the calorific value of the bagasse

RANDABEL

considerable difference in physical appearance.

With the view of proving once morc that
the failure in steam pressure cannct be causcd
by the inferior calorific value of the bagasse,
it became necessary o carry out the present
investigation. For  this  puarpose, samples  of

bagasse were collected in four mills.  Moisture

from these varieties is lower than that of other and pol were immediately  determined, the
varicties. However, it has more than once remainder of the samples being stored in deep-
been shown that bagasse from different vurietics  freeze and  analysed  later for their  calorific
growing in different countries have very similar  value by nicans of a bomb calorimeter.  The
calorific wvalues in spitc of their somewhat data obtained arc shown in Table 72.
Table 72. Calorific Value of Bagasse from Different Cane Varieties
11.C.y.* H.CV.*
Variety Locality of dry fibre of dry Buagasse
Kealikg Keal'kg
M. 14744 Bel Ombre 4465 4455
B.37172 Bel Ombie 4435 4440
M.147/44 Mon Trésor 4543 4530
Ebene 1/37 Mon Trésor 4526 4512
M.93 48 Mon Déscrt 4608 4595
M.202/46 Mon Désert 4516 4504
Ebénc 50/47 Mon Ddéseri 4583 4570
M. 13432 Beau Pian 4508 4495
Average 4520 4513

* Mecan of three deterininalions.
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The results are very close to thosc obtained
in this country by CraiG (1928), namely 4568
Kcals/Kg for dry fibre. Such agreement is
easily understandable, for it is well established
that the chemical composition of cane fibre
varies but slightly from varicty to varicty.

However, the higher calorific value (H.C.V.),
as determined in the laboratory, gives only a
measurc of the heat available theoretically from
combustion of the bagasse. In actual practice,
the water vapour arising from combustion is
not condensed, and its latent heat is therefore
unavailable for use in the boiler. Hence, it is
of greater industrial importance to calculate
the nett or lower calorific value (L.C.V.) of
the bagasse, especially of the wet bagasse that
is actually burnt. Taking the H.C.V. of dry
bagasse equivalent to 4500 Kecals/Kg, the
formula for the L.C.V. of local wet bagasse
has been worked out and rcads as follows :

LCV.=4150 — 6.9S — 47.5W Kcals/Kg
or 7470 — 13.5S — 85.5W B.T.U./Ib

S being the pol, and W the moisture content of
the bagasse.

Since it is established that bagasse from
different varietics have theoretically the same
heating valuc, it must be prcsumed that other
factors intervene to lower the steam raising
capacity of certain kinds of bagasse. According
to Dymonp (1942) who made a special study
of the problem, it appears that the physical
quality of the fibre has a direct influence on
the thermal valuc. On this account P. GEER-
LIGS (1924) comes to the same conclusion when
he notes that high fibrc canes give bagasse of
an apparent higher density with a high fuel
value. On the other hand, there are indications
that steam pressure drops in the factory result
from incomplcte combustion brought about, in
large part, by the fincness of the bagassc.
Modern methods of cane crushing, relying as
they do on the extensive use of cfficient pre-
paratory devices and of high pressures at the
mills, undoubtedly yield bagassc with a large
proportion of fine particles. Because of their
lightness, these particles tend to be entrained
before proper combustion has been achieved.
Thus, depending on the physical qualities of
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tnc fibre, certain varicties are liable to give a
greater proportion of fines than others,

It 1s of material interest to recall herc the
conclusions reachcd by RaManNuram  (1956)
who investigated the steam raising quality of
cane varicty Co.419 in a factory which crushed
mainly this varicty and where steaming diffi-
cultics had become acute. He observed that,
while the moisturc and (ibre content of the
bagasse did not vary noticeably from those of
other varieties, Co.419 gave 189% of fine parti-
cles «dust» as compared with 129 and 89
for two other varietics. An anatomical study
of internodal tissue of scveral cane varicties
led to the conclusion that the structure of this
tissue had a considerable influecnce on the
behaviour of different canes during milling.
In Co0.419 the parcnchyma cclls were thin and
loose, and liable to give more fibre «dust». It
would appear that the degree of disintegration
of bagasse depends on the following factors :

(i) the structure of the parcnchyma cells,

(i) the ratio of parcnchyma to sclerenchyma
cells, and

(iii) the length of the parcnchyma cells.

Obviously to these factors should be added :
(a) the tensile strength of the individual vascular
bundles and (b) the number of vascular bundles
per unit area of cross section. The tensile
strength of the vascular bundles makes for
toughness in cane, the greater strength of
individual fibre insures that they do not break
casily in the course of milling, as obscrved
in Queensland (1958). It has been found that the
tensile strength of individual fibres is the feature
which showed the most specific characteristic
between varicties and is reasonably independent
of environmental factors; a high tensile strength
in individual vascular bundles is nccessary in
obatining good milling qualities and low
bagasse moisture.

The question of moisture retention in
bagasse after milling can be very important.
Comparing thc steam raising qualities of Co0.290
and Co.281, DvyMoND observed that the
former varicty containcd on an average 1.5%
more moisture. After thirty minutes grinding
of this variety, steam pressure invariably fell by



— 12
25 pounds. Canes with a high proportion of
pith cells retain a larger amount of moisture
than usual, and the calorific value is not utilised
to the full.

According to GECRLIGS, «this is especially
the case with bagasse having a waler content
of over 509 because this does not burn pro-
perly, but merely smoulders and produces a large
quantity of products of distillation, chicfly hydre-
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carbons which escapc unburnt and arc thus lost».

Thus it is not suflicient, nor indeed very
uscful, only to compare the calorific values of
different  kinds of bagasse.  An  adequate
knowledge of cane structure, as well as of the
physical propertics of cane fibre, can provide
a satisfactory basis for the proper assessment of
the steam raising quality of commercial varie-
tics of canc.
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3. NOTES ON

F. Le GUEN & J. D. de

Little information is available m recent
literature on the power consumption of Blan-
chard-type crystallizers used for the cooling of
C  massecuites. HonNig  (1959) quotes the
following values given by various authors for
the power required per 100 hectolitres of
crystalliser content, but does not mention the
type of crystallizer to which they apply.

Noel Deerr (1921) 0.30 — 0.35 H.P.

Emmen (1926) 0.5 — 1 H.P.
Honig Alewijn  (1929) 0.5 — 3 H.P.
Tromp (1946) 0.6 -- | H.P.
Hugot (1950) .66 LD,
As these values range from 0.3 to 3 H.P.
per 100 hectolitres, or .85 to 8.5 H.P. peor

thousand cu. ft., they do not provide a reliable
guide for any particular installation, the more
so that no mention is made of the speed of

THE POWER CONSUMPTION

OF C. MASSECUITE CRYSTALLIZERS

R. de SAINT ANTOINE

rotation of the cooling clements.  Further, with
modern high speed centrifugals, it is possible to
handle more viscous massccuites than could be
done in previous yeais. The tendency is
therefore nowadays to reduce the water content
of C massecuites to a higher degree in order to
obtain bctter molasses exhaustion, and Honig
mentions the possibility that even the highest
figures he quotes might be insufficient.

When individual drives were first adopted
in Mauritius for C massecuite crystallizers, the
tendency was to install small motors. But it
was soon cvident that these motors were not
powcerful cnough, as water or molasses had of
be added to the massecuite prior to the end of
the cooling cycle to avoid the motors being
overloaded.  Gradually, more powerful motors
litve been installed as may be observed from
the following figures (Table 73).
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Table 73. H. P. of motors driving industrial Blanchard crystallizers used for cooling
C massecuites (1963)
Effective Specd of
Factory capacity of the rotation of the H.P. of H.P. installed
crystallizer in cooling elements in motor per cu. ft.
cu. ft. PPN
Bel Ombre 1.000 0.67 50 5.0
Rose Belle 800 0.45 40 5.0
Union Flacg 850 0.33 50 5.9
Mon Désert £.250 0.33 7.5 6.0
Mon Trésor 800 0.33 & 0.50 5.0 6.3
Réunion 750 1.00 5.0 6.7
Riche-en-Eau 1,100 0.33 7.5 6.8
St. Félix 900 0.50 7.5 8.3
Bellc Vue ... 800 0.67 7.5 9.4
The Mount 530 0.60 5.0 94
The present tendency is to go towards still  help of a recording watt-meter.  Representative

higher values. Thus a factory has recently
placed an order for 1200 cu. ft. crystallizers to
be driven by 12.5 H.P. motors. with the cooling
elements revolving at 0.30 r.p.m.

Lack of driving power causes the motor to
cut-out frequently, or even to burn out if the
cut-out IS sct to operate at too high a value,
and calls for C massecuites of relatively high
water content, at the expense of good exhaustion
of final molasses. It would, however, be
undesirable to install a considerable excess of
driving power since induction motors working
at a small fraction of the full load operate at
a low power factor.

In order to obtain some data on the power
requirecments of Fletcher-Blanchard crystallizers
under the operating conditions prevailing in
Mauritius, it was decided to study the main
factors that affcct the power taken by these
crystallizers. A number of cxperiments were
carricd out at Riche-cn-Eau. In this factory,
the crystallizers are of the Fletcher-Blanchard
type and have a total capacity of 1200 cu. ft.
cach; the elements rotate at 1/3 revolution
per minute and are driven by a 7.5 H.P. motor
through a reduction gear box in scries with a
worm and wheel reduction gear.

For cach experiment, the instantaneous
power consumption of the crystallizer during
the whole cooling cycle was measured with the

samples of massecuite and molasses were also
taken, and the following analyses carried out :

{a) Brix of massccuite

{b) Brix of molasses

(c) Crystal content of massccuite

(d) Consistency of massccuite at 30°C

(e) Viscosity of molasses at 30°C  after

ditution of cach sample to 80° Refrac-
tometer Brix.

A Synchrolectric  Brookfield  Viscometer
was used for obtaining (d) and (¢) above.

From the data obtained, it was soon appa-
rent that, for the conditions prevailing at Riche-
en-Eau, the characteristics  of the massccuites
handlcd by the crystalliser affected to only a
slight extent the power consumption. The dri-
ving motor of the crystallizer had always ample
power rescrve, and whenever it was necessary to
add water, this was only to allow the battery
of C fugals to handle the amount of masse-
cuitc to be centrifuged at a rcasonable rate.

These findings were conlirmed by recording
the instantancous power consumption through
the whole cycle of . crystallizer., namely from
the time of filling to that when discharging was
completed. Two of the charts thus obtuined are
given in fig. 34.
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Fig. 34, (a) Record of power consumption of a Fletcher Blanchard crystallizer at the beginning of the cooling cycle.

(b)  Rccord of power consumption of the samc crvstallizer for the same massecuite at the end of the cooling cycle
and during the discharge period.

Brix of massecuite  100.5. Purity of massccuite -~ 61.1. Brix of molasses - 97.7.
Purity of molasses ~ 36.7. Apparent viscosity of massccuite - 410,000 centipoises.
Crystal content of massecuite = 38.5. Total length of cooling time about 30 hrs.
Massecuite temperature, hot 48°C. Massecuite temperature cold, 33°C.



It was found that the power rcquirements
when the erystallizer was empty amounted to
as much as cighty per cent of the power
requirements when the crystallizer was full of
massccuite.  During discharge, however, regular
fluctuations of considerable  amplitude in the
power  consumption were  obtained.  Thewe
fluctuations had a frequency twice the frequency
of revolution of the clenents and were appa-
rently due to the varations in resistance en-
countered as the clements cut into and out of
the massecuite. Morcover, during discharge,
the mecan power consumption of the crystal-
lizer increased instcad of decreasing. whenever a

viscous massccuite was  being handled.  With
the above mentioned fluctuations i power

consumption supcrimposed, the maximum power
consumption during discharge thercfore in-
crcased, with certain massecuites, up to three
times that required when the crystallizer was
full.

The increase in mean power consumption
observed  when  the crystallizer is  hall-empty
scems to be duc to two factors. Firstly, work
has to be done to force the clements out ol
and mto, the massecuile; sccondly, in a half-
empty crystallizer, the massccuite is piled up to

one side by the rotating clements, and this
causes an additional resistance to their motion.

The fluctuations in power  consumption
during discharge of the crystallizer were attri-
buted to the S shape of the cooling clements

Table 74.

Units Motor Motor == Gear

box
Watts .. 700 900
H. P. 0.9 1.2

From the observations made. the following
conclusions may be drawn :

(1) the power losscs in the driving gear of
a crystallizer arc far from ncgligible as the power
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of the Fletcher-Blanchard crystaliizer.  In order

to test this assumpt:on, records of the power
consumpiion were aken at another factory

upon a Blanchard crystallizer.  This crystallizer
has straight radial arms mounted spirally upon
the rotating shaft; the radial clements are quite
nurerous and the rotating shaft can therefore
be consideied to Lo for practical purposes,
symmetiical about its axis.  Although an in-
crease in the mean power consumption of the
crystatlizer was obscerved when the crystallizer
was being discharged. large fluctuations of power
consumption did net eccur in that case, nor
when experime it repeated  with  a
crystallizer having disc-ivpe cooling clements.

During some ol tie (esis carried out at
Riche-en-Eau, it had been  obscrved that the
crystallizers required as much a- about 1.6 H.P.
when  compty. It was  therefore  decided  to
measure the power consumption of the motor
and gear box when disconnected from the worm-
and-wheel, as well as that of the motor alone.
The characteristics of the driving gear are as
follows :

(0) Motor -— 7.5 H.P., 960 RPM, 400 V
3 phase 50 cycles with coupling on motor shaft.

{b) Grar box — Radicon RHW 8, ratio 35:1.

(¢) Final reduction —- Wheel machine
moulded cast iron, &0 tecth, 37 pitch, 87 face,
76.397 pitch circle dia; worm : steel machine
cut, 3" pitch, 15" face, 9" pitch circles dia.

The results obtained are given in Table 74.

the WS

Breakdown of power consumption

Driving gear complete and cooling elements with -

() (b) (c)
crystallizer crystailizer crystallizer
empty Jull. half-empty,
masseciite cold — massecuite cold
1200 1400-1700 1400-4200
1.6 1.9-2.3 1.2 5.7

requirements  of an  cmpty crystallizer  may
amount to s much as eighty per cent of the
power  requirements  of the same  crystallizer

when full of massecuite
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(2) With viscous massecuites the mean
power consumption during discharge is higher
than that of the crystallizer when full,

(3) The S shaped Fletcher-Blanchard type
of cooling elements give rise to fluctuations of
power requirements as they rotate in a crystal-
lizer which is not quite full. These fluctuations,
which may attain a considerable amplitude, do
not occur with Blanchard radial cooling clements
nor with disc-type clements.

(4) During the discharge of a Fletcher-
Blanchard crystallizer, the combined effect of
(2) and (3) may incrcase the power consump-
tion to threce times that required when the
crystallizer was full. It is therefore advanta-
geous when the crystallizer motor is wunder-
powered to stop agitating the assecuite
whenever the crystallizer is being cmptied.
DEerrR (1921) says that it s important to
sec that the rotating elements of a crystallizer
be always submerged during the cooling cycle,

avoid forcing air into the massecuite.

(5) For the conditions that prevailed at
Riche-cn-Eau during the 1963 crop, a 7.5 H.P.
motor was sufficient to drive the cooling cle-

ments of a 1200 cu. ft. Fletcher-Blanchard
crystallizer at 1/3 r.p.m., even with viscous
massccuites when the crystallizer was being

ecmptied. For the same massccuite conditions
a 5 H.P. motor would have been sufficient if
stirring  had been  discontinued during the
discharge.

For those factories where more viscous
massccuites are encountered, and bearing in
mind that it is desirable to reduce as much as
possible the water content of the final massecuite,
more powerful motors would probably be
necessary. 1t is therefore intended during the
1964 crushing season to carry out further experi-
ments in those factories and to investigate the
elfect of speeds higher than 1/3 r.p.m. on the
power consumption in order to collect more data

and that the clements should be stopped whilst upon the power requirements of Blanchard
the crystallizer is being cmptied in order to crystallizers.
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4. AUTOMATIC REGULATION OF MAGMA CRYSTAL CONTENT

H F

Introduction

In Mauritius as well as in many other cane
sugar producing countrics where the refining
quality of the raws as regards filterability is not
a major problem, the usual way of disposing
C sugar is to use it as footing for the A and B

WIEHE

massccuites. The practice followed is to dis-
charge the C sugar into a mixer located under-
neath the centrifugals where it is mingled with
syrup. The resulting magma is pumped to a
receiver and stored for further use, any excess
being remelted and sent to the syrup storage
tanks.



As pointed out by Hucotr (1960). this
method of C sugar disposal is the simplest and
most cconomical as far as pan capacity and
stcam consumption at thc pan floor arc con-
cerned. Tt has, however. an inherent drawback;
the flow of syrup to the mixer being manually
controlled. there results a magma of variable
consistency with a crystal content which
cither too high or too low, depending on the
inflow of syrup to the mixer. The final crystal
content of A and B stiikes built up on such

13

magma footings is thus adversely affected.
It is a well known fact that formation of
secondary crystals when a strike is tightened up
before dropping is often the conscequence of
inadequate crystal surface. Such faults may he

usually traced back to the very start of the
strike, namely the footing which was originally
too thin and of insufficient crystal content.

With the object of limproving the regularity
of the magma crystal content, the after-worker
C sugar centrifugal of Riche-en-Eau factory
was cquipped in 1963 with an automatic doser
designed by the Factory M:unager, Mr P. Couve,
for controlling the inilow syrup to the
magma mixer.,

of

Description of Apparatus.

A diagram of the automatic device is given
in fig. 35 and the principle of operation is
as follows :

Syrup vessel M is cquipped with a float B
and counter weight C  which arc connected
together by means of chain F passing over idler
D and sprocket wheel E which is fixed to the
shaft of adjustable cam A. Assuming the
vessel is being filled, float B moving upwards
will rotate cam A until the latter opens the
normally closed contact of micro-switch G,
when the syrup has reached the desired levil
in vessel M. Solenoid valve I is thus de-encrgized.
cancelling the impulse to universal relay J which
closes piston-operated valve K, located on the
syrup line L., to vessel M. The normally opened
auxiliairy contactor H actuatcd by the motor
high speed contactor is provided in order to
ensure that the system will function only once
for each cycle of the centrifugal. The contents
of vessel M is empticd into the magma mixer

(9%}

3]

by muans of piston-operated valve N which is
pneumatically actuated from the plough-opera-
ting pressure line.  Fiow regulator P and delay
recetver O are incorporated in the air line ahcad
of valve N, so as to provide the necessary time
lag between the moment ploughing starts and
the moment syrup is dischurged into the mixer
Q. In this way, proper mixing of sugar and
syrup is achicved. Vessel M being now empty,
float B has sunk to the bottom, closing micro
switch G. When the centrifugal reaches high
speed, auxiliary contactor H closes and com-
pletes the circuit to solenoid valve 1 which
op:ns wvalve K and permits vessel M to be
fitled again.

i AR FROM PLOUGH
T MECHANISM

Fig. 35, Flow diagram of syrup doser and control device.



— 133 -

At cach dump of the centrifugal, a fixed
volume of syrup can thus be mctered to the
mixer.

Experimental

A scries of tests were conducted in order
to assess the convenience of automation for
purposcs.  With  the automatic  syrup
doser in operation, samples of magma and of

such

mother liquor were taken from the magma
receiver, the mother liquor being obtamed
with  the help of a vacuum sieve. The

samples were analysed for Brix and Pol and
the crystal content per cent Brix calculated.
The crystal content expressed in volumce per
cent volume was also determmed on cach
magma sample by means of the Gillett appara-

tus (1948). The same tests were repeated while

the syrup {lowv to the mixer was manually
controlled by the centrifugal operator.
Discussion and Conclusion

The results  obtained are  presented  in

Table 75. Analysis of these figures shows that
automatic regulation of syrp flow to the magma
mixer impro.ed considerably the crystal content
regularity of the magma. Thus the maximum
vartation in crystal content per cent Brix was
only 3.7 points when the syrup flow was auto-
matically coiitrolled as compared to 17.3 points
with  manual operation. The  variations  in
crystal content oxpressed in volume per cent
volume also speak in favour of the automatic
doscr.

Table 75. Comparative figures for automatic and manusi ceatrol of syrup flow

Wother Liguor

Date Run App.
No. Brix Pty.
AUTOMATIC
5-8-63 | 81.3 54.2
6-8-63 2 81.0 60.9
7-8-63 3 83.9 51.9
9-8-63 4 88.1 54.0
13-8-63 5 80.7 63.3
17-8-63 6 84.7 57.7
18-8-63 7 82.9 53.9
20-8-63 b 81.0 63.9
21-8-63 9 77.9 70.7
23-8-63 10 77.7 75.9
Average 81.9 60.7
MANUAL
29-8-63 | 82.3 56.2
30-8-63 2 78.5 64.2
31-8-63 3 80.7 62.2
2-9-63 4 73.5 84.8
3-9-63 5 77.4 77.3
4-9-63 6 78.5 70.5
5-9-63 7 78.9 70.5
6-9-63 8 80.7 60.9
7-9-63 9 87.3 54.5
9-9-63 10 78.9 68.5
Average 79.7 67.0

Muagimua

App. Crystal Content
Briv Pry. © Brix Vol. % Vol.
CONTROL
91.9 81.8 55.4 62.0
91.9 84.9 56.0 72.0
94.3 80.5 56.1 72.0
92.2 812 54.4 62.0
91.4 85.3 54.3 63.0
91.9 S8 52.4 69.0
91.4 80.5 52.7 64.0
92.5 85.4 55.1 74.0
90.4 88.3 54.3 71.0
88.6 90.7 54.4 75.0
9i.7 84.0 34.5 68.4
CONTROL

91.9 §0.3 50.6 —

933 81.9 46.1 58.0
59.9 ®2.7 48.8 59.0
89.4 93.6 51.8 70.0
89.4 91.6 36.3 70.0
91.9 90.3 61.7 78.0
89.1 85.2 44.4 54.0
90.1 s4.0 53.2 64.0
95.1 §4.0 61.4 79.0
89.9 86.2 50.5 65.0
91.0 86.0 52.5 66.3
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It may thus bc concluded that the installa-
tion of a syrup doser has proved beneficial
under the conditions prevailing at Riche-en-
Eau during the 1963 crop. By regularizing the
crystal content of the footings. boiling of A and
B strikes becomes easier, fuller advantage is
taken of pan capacity, and grain regularity of
the bagged sugar is probably slightly improved.

Since in many other sugar factories the

crystal content of the magma 18 probably as
irregular as it was at Riche-en-Eau prior to
the instaliation of the syrup doser, consideration
should be given to the adoption of this simple
apparatus in other factories, in particular those
in which double-curing of C sugar is practised
as in that case the nstallation is much simpler
than when single-curing with a large battery of
centrifugals i resorted to.
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OSMOPHILIC YEASTS

IN SUGAR PRODUCTS

ROBERT ANTOINE. R. dec

Studies on the presence of
yeasts in sugar products were continued during
thc year. Investigations were conducted on
(a) thc massccuite, and (b) the raw sugar
sampled at the factory and at the docks.

Plate counts were made on  osmophilic
agar which was prepared by dissolving 50 g of
Oxoid Malt Extract Agar in [ litre of distilled
water and adding sugar to 40°/ concentration
in order to obtain a brix of approximately 34~
The medium was sterilized at 10 psa. for
10 minutes. Solutions of the massecuite and
raw sugar samples were prepared by dissolving
10 g of the product in 10 ml of sterile water.
Two scries of dilution cultures were prepared
by adding 0.4 ml and 0.2 ml respectively to
15 ml of osmophilic agar. The solution was dis-
tributed, drop by drop, using an Ostwald
pipette, over the bottom surface of a sterile
Petri dish. The sterilized osmophilic agar was
poured into the Petri dish and mixed gently
with the massccuite or sugar solution. There
were three replications. The plates were kept
in the incubator at 27 C and examined daily

osmophilic

FROBERVILLE & C.

RICAUD

usually for up to 10 days. and in some cases
longer as some osmophils frequently appcarcd
first as micro-colonics.  Yeast counts were made
and contaminants rccorded. In the latter series
of cxperiments, 109, lactic acid was added to
the osmophilic agur in  order to suppress
bacterial growth.

(a) Massecuite

The first series of experiments was con-
ducted at a factory where a high yeast popula-
tion had been observed in the raw sugar in 1962
As previous experimentation had indicated that
conlamination apparently took place in the
crystallizers, it was decided to study the build-up
of the yeast population in a crystallizer washed
by the injection of steam before feeding the
massccuite, an unwashed crystallizer scrving as
control. Platc examinations made on osmo-
philic agar, without the addition of lactic acid.
as shown in Table 76. vevcaled the presence of
large numbers of bacterial colonies and  very
few yeasts.
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Table 76. Massecuite — Micro-organism plate count on osmophilic agar
(without lactic acid) — Factory A
Date Crystallizer No. 17 Crystallizer No. 18
(not washed) (washed)
5.8.63 Several bacterial colonics, few yeasts. Large number of bacterial colonies.
6.8.63 Sevcral bacterial and yeast colonics. Several bacterial colonies.
7.8.63 Bacteria numecrous, few yeasts, Bacteria numerous, few yeasts.
8.8.63 Few bacterial colonios. Very few bacteria.
9.8.63 Bacterial colontces. Bacterial colonies.
10.8.63 Bacterial colonies. Bacterial colonies.

In the second experiment the massecuite
sampled from the crystallizer at three
At a fourth factory the sample was
massecuite  as it was being
vacuum-pan. in the crys-

was
factories.
taken from the
discharged from the

Table 77. Massecuite — Micro-organism count on

tallizer and at the point of entry in the centri-
fugal.

Table 77 shows that the highest number of
yeast colonies per gram of massecuite, although
a fairly low figurc, was recorded at factory C.

osmophilic agar (with lactic acid)

Factory Origin of No. of yeast
massecuite colonies/gm
A Crystallizer 5
B Crystallizer 0
C Crystallizer 85*
D From vacuum pan 0
D Crystallizer 0
D Entering centrifugals 0

It was decided to repeat the first experiment
at that factory and to have three treatments
(a) crystallizer washed, (b) crystallizer washed
and then sprayed with losan (a detergent
compound containing lodine). 3 gallons of
75 ppm available iodine solution applied by

Table 78.

means of a knapsack sprayer, and (c) crystallizer
unwashed (control).

The results given in Table 78 do not indi-
cate a build-up of the veast population in the
crystallizer.

Massecuite — Micro-organism plate count on osmophilic agar

(with lactic acid)., with and without treatment of crystallizer (Factory C)

Crystallizer No. 18

Crystallizer No. 19

(washed Tosan) (control)

(Number of veast coloniesigin)

Date Crystallizer No. 17
(washed)
11.11.63 —
12.11.63 1
13.11.63 0
14.11.63 0
16.11.63 0

- 85

496 195

39 Aspergillus
0 63

20 3

Sugur sample from centrifugal did not reveal prescnce of yeasts.
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The fourth experiment was conducted in
order to determine whether the procedure for
sampling the massecutte, upon discharge from
the crystallizer should be standardized. Sam-

Table 79.

ples were taken at intervals during discharge of
the masse cuite and plated. The results of two
experiments are given in Table 79.

Massecuite — Micro-organism plate count on osmophilic agar

(with lactic acid) — samples taken at intervals while crystallizer was being discharged
(Factory )

EXPERIMENT I (18.11.63)

Time No. yeast colonies{gm
[1.30 a.m. 10
1145 30
12 noon . 18
12.20 p.m. 22
1245 28
.15 28
1.45 25
2.30 120
2.40 140

It appears that the yecast population of the
massecuite is lowest in the first samples taken
and increases gradually to thc highest figures
in the last samples.

(b) Raw Sugar.

Plate examination of raw sugars, sampled

from the docks, on osmophilic agar (without
lactic acid) revealed in 8 samples out of 9 the

EXPERIMENT 1 (26.11.63)

Time Vo. yeast coloniesigm
10.10 a.m. 0
10.20 0
10.28 .. 0
1050 ,, 0
10.58 ., l
.10 1
s . . [1
11.26 ., 12
11.35 . 24
1145 . 62

presence of Aspergillus (Table §0). In one sample
only a yeast population of 190 colonics per gram
of sugar was recorded.

A sccond series of experiments was initiated
in order to dctermine the yeast content of raw
sugars at the various factorics and then follow
the population level of some of the sclected
sugars during storage at the docks. The experi-
ment was conducted during the period August
to November, and the results given in Table 81.

Table 80. Sugar Sample from Docks -— Micro-organism plate count on
osmophilic agar (without lactic acid)

Date Factory
20.2.63
20.2.63
27.2.63
27.2.63
20.3.63
23.4.63
17.5.63
20.6.63
22.7.63

mMmomommmm T

Dock

No. veast colonies/gm

Aspergillus
Aspergillus
Aspergillus
Aspergillus
190
Aspergillus
Aspergillus
Aspergillus
Aspergillus

S>> m > W



Date

14.8.63
31.10.63
14.8.63
21.8.63
3.9.63
24.9.63
23.10.63
12.11.63
16.8.63
24.10.63
5.11.63
16.8.63
5.11.63
21.8.63
3.9.63
24.9.63
23.10.63
12.11.63
21.11.63
22.8.63
10.9.63
2.10.63
23.10.63
24.10.63
13.11.63
24.8.63
10.9.63
2.10.63
23.10.63
6.11.63
13.11.63
24.10.63
25.10.63
25.10.63
31.10.63
31.10.63
9.11.63
31.10.63
31.10.63
5.11.63
6.11.63
6.11.63
6.11.63
16.11.63
21.11.63
21.11.63

(1)

Table 81.

Sugar sample from factory followed in docks — Micro-organism plate
count on osmophilic agar (with lactic acid)

Factory

< CHY R OmM P OO T Z AR AR AR S — N~~~ — =~y L I TTOCOODODOO

Dock

| >>>>> | » |

From sugar carrier under centrifugals.
(2) From sugar bin.

Sample 1

112

65

67

287

8

0
Aspergillus
Aspergillus

80

23

17

40

195

24
Aspergillus

0
Aspergillus
Aspergillus

1

472

0

0
Aspergillus

0
Aspergillus

3
Aspergillus

0

5

5
Aspergillus

430

1,385

1,932

3

715,000

20

907

3

360

227

753

Sample 2

175

90

90

190

20

0
Aspergillus
Aspergillus

95

15

30

35

225

48
Aspergillus

0
Aspergillus
Aspctgillus

0

525

0

0
Aspergillus

0
Aspergillus

9
Aspergillus

0

10

5
Aspergillus

410

1,625

2,545

7

715.000
1,115
5
360
265
765
5
4
5

No. of yeast colonies/gm

Average

143

78

78

238

14

0
Aspergillus
Aspergillus

88

19

23

37

210

36
Aspergillus

0
Aspergillus
Aspergillus

1

498

0

0
Aspergillus

0
Aspergillus

6
Aspergillus

0

8

5
Aspergillus

420

1,500

2,238

5

715,000

20

1,010

4

360

246

759

5

320

3

13
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Two factories with a  fairly hizh  yeast
population in the sugar (D and J) and two
with a low yeast content (} and K) were s:l-
ccted for a study of the fluctuations in the
yeast contents of the sugar during storage at
the docks.

All plate counts were made on osmophilic
agar with lactic acid.

The results show that there has been a
considerable decrease or total disappearance of
the yeasts during three months’ storage at the

6. CHEMICAL

(a)

BETWEEN APPARENT AND GRAVITY

FE. C VIGNFS

In recent years it has been noticed that the
gravity purity of juices often lies very close to.
and somctimes cven exceeds, the apparent purity.
This fact has becen observed especially since the
varicty Ebénc 1/37 was released for commerciil
cultivation. At first sight such occurrence may
appear abnormal. the Sugar Tech-
nology division has claimed from the start that
this supposed anomaly is duc to the different
amounts of glucose and fructose contained in
juices from  different cane varietics. In order
to elucidate this point. the Chemistry Division
was cntrusted with the task of carrymg out
comparative analyses  of  sugar cane juices,
particularly with regard to their sucrose, glucosc
and fructosc content. but owing to  various
practical difheultics the project never came o
fruition, and there matters rostad until last year

Some time in the course of the 1963 cam-
paign the difference between the gravity and
apparent purities of the final molasses from one
factory. which until then had been of the order
of 3 degrees. unexpectedly jumped overnight.
to nearly three timwes that figure. The case was
brought to the notice of the M.S.ILR.I..and the

However.

& M.

doacks. A fow samples showed that the sugar
had been contamined by Aspergillus.

Examination sampled  at  the
various  factorios August to  November.
indicated  that. although there are considerable
fluctnations from fuctory to factory, the highest
yveast populations arc encountered late in the
Fxeellent  agreement obtaincd
plate counts maede at two dilutions
(samples | and 2), cach semple figure being the
average of three replications.

of  sugars,

f-om

SUASON. was

hetween

CONTROL NOTES

THE INFLUENCE OF GLUCOSE AND FRUCTOSE ON THE DIFFERENCE

PURITIES FOJUICES  AND MOLASSES

RANDABLEL

Sugar Technology division, still believing  that
the situation could best be explained by dif-
ferencas in plucose: fructose  ratio, about
to study the problem.

Nine samples of molasses from six different
sugar  factories collceted and  analysed.
Suciose, ghucose, and {ructose were determined
by the miethod of Jackson., Matthews and
Chase as deseribed by BrROwNE and  ZERBAN
(1948). In this mcthod, sucrose determined
dircctly  with  invertase. Then glucose  and
fructose  are deternune d by a combination of the
LLane and Eynon the modified
Nijns mctiod.

set

were

s

voluinetric and
mixture
of sucrose. glucose. and fructose. and no other
optically active subctance, the theoretical values
of the gravity and appuient purities of cach
sample were calculited by raking into account
the percentages of the three sugars present and
their respective rotatory powers.  The differences
between the two puritics involved were worked
out and compared with the actual diiferences
found by saccharimectry. The results obtained
are shown in Table 32,

Assuming that molasses contain a
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Table 82. Calculated and Actual Differences between Gravity and Apparent
Purities in Final Molasses

Sample Sucrose ¢, Glucose ¢,
{ 32.57 6.65
2 30.88 7.17
3 32.77 6.23
4 31.95 7.70
5 33.60 6.00
6 35.50 4.06
7 37.48 3.94
8 36.32 4.76
9 31.76 4.22

It will be observed that although the cal-
culated and actual differences give figures of
the same order of magnitude, actual differences
are always greater than calculated ones. This,
no doubt, is due, amongst other things, to the
complex nature of the molasses constituents and
to the presence of optically active substances
other than sucrose, glucose, and fructose.
Nevertheless, it is clear from the above results
that, as had been foreccast, the differences
between gravity and apparent purities in molas-
ses, and by inference in juices as well, are
dircctly linked with the nature and relative
amounts of reducing sugars present.

Furthermore, the results of the investigation
should guard against a practice occasionally

Calculated Actual
Gravity Gravity
Fructose °, Purity — Purity —
Apparent Purity  Apparent Purity
7.90 6.0 1.6
8.18 6.2 8.6
8.18 6.7 7.2
5.70 2.0 39
8.50 7.6 9.1
2.68 0.5 2.1
3.44 1.7 35
6.41 5.4 7.3
6.72 6.8 7.8

followed by certain chemists when they discard the
gravity purity figure obtained by the Jackson and
Gillis method on the ground that the difference
between it and the apparent purity is abnormally
large or small, and usc instead a figure obtained
by applying the previous day average to the
actual apparent purity found. It is now clear
why alleged abnormal figures should not be
set aside so ecasily. Whilst the practice could
possibly be excused at the time when virtually
only one varicty of canc was cultivated, it should
not be followed nowadays since marked dif-
ferences may cxist between the apparent and
gravity puritics of juices as the following figures
clearly indicatc (Table 83.)

Table 83. Effect of Glucose and Fructose on the Difference between Gravity and
Apparent Purities in Juices
Sample Juice Sucrose °, Glucose %, Fruciose ©, Calculated — Calculated
Gravity Apparent
Purity Purity (A -(B)
(4) (B)
I 1st expressed 18.22 0.30 0.2% 87.5 86.7 0.8
2 Ist expressed 15.54 0.12 0.08 90.7 90.4 0.3
3 Ist expressed 16.95 0.15 0.09 90.0 89.8 0.2
4 Mixed 14.06 0.32 0.28 85.6 34.6 1.0
5 Mixed 13.72 0.15 0.17 85.4 84.6 0.8
6 Mixed 15.39 0.13 0.10 90.2 89.8 0.4
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More accurate mcthods for ithe determina-

tion of mixtures of sugars wiv being studicd wt

REFERENCE

BROWNE, C. A, and ZERBAN, . W, {]948).
Sons, New York p. 993,

h)
JoDoode Rode SAINY
Sub-acctate of lcad 15 one of the best
chemicals available for the preservation  of

composited sugar juices prior to analysis, and
has found widespread wie in susar factory
laboratorics. The amount of salt to
governed by threc main factors :

s

use

a. Juice temperature during storage,
b. Duration of storage period.
¢. Addition or not of another preservative

such as mercuric iodide.

The different conditions and  practices pre-
vailing in various countrics with regard to these
factors have resulted in different recommenda-
tions being made as to the amount of lead
sub-acctate to use for proper juice prescrvation.
In  Mauritius, the  Socidré e Techiolvgie
Agricole et Sucricre has recommend:zd  (1948)
the use of about 20 grams pur litve of juice, for
a storage period of 12 hours. plus 0.5 ml of
mercuric iodide solution.  In its revised (1963)
manual, the Sociéré  recommends  that
laboratory be cquipped with o refrigerator for
storing the composite juice <amples  over
period of 24 hours in the presence of 0.5 ml
mercuric  iodide solution and 10 grams lead
sub-acetate per litre of juice.  This yecommien-
dation results from the  well-known fact that
lead sub-acetate aflects the rotation of sucrose.

Cvery

d

ANTGINGD &

nresent, and  results  will  be  published at a
Liter date,
Pavsical and Chemical Methods of Sugar Analysis.  John Wiley &

THE USE OF BASIC LEAD ACETATE FOR JUICE PRESERVATION

M. M. ABEL

Thus pAaTES and Brang (1907) have shown that
the polarisation of purc sugar 1s depressed by
the addition of lead wunless a large cxcess 1s
used when the polarisation is actually incrcased.
These authors have found that an excess of 0.5
ml of lead sub-acetate solution causcs a dimi-
nution of pol of 0.10S: I mil, O.12°S; 3 ml,
0.09 S, and that the rotation returns to its
initial value when 6 ml have been added but
then continucs to increase lincarly with the
amount of lead solution added. GASKIN (1958)
repeated the work of these authors and obtained
the general shape of their curve. but observed
smailer depressions of polarisation below 100°S,
with a minimum at 0.2— 0.3 ml, a rcturn to 100
at 2.0 ml and a steady rise thercafter.

It therefore obvious that the minimum
amouiit of lead compatible with good preser-
vation and clarificat on should be used when
analysing any sucrosc-containing product. From
experiments  carricd out on  juices from  two
different factories during the 1963 crop, it was
found that if composite juice samples stored in

Is

a4 relfrigerator  overnight  are  prescrved  with
20 grams of Horne's lead  sub-acetate  their

sucrose  content, as determined by Jackson &
Gillis mcthod No. 4. is about 0.10 lower than
when only 10 grams  of the salt are used.
Detailed figures arce shown in Table 84,
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Table 84.
Factory Sample No.
Beau Plan !
2
3
4
5
6
7
8
9
10
Average
Mon Désert* |
2
3
4
S
6
7
8
9
10
1
12
Average

Influence of amount of lead sub-acetate on sucrose determination of mixed juice

Sucrose Y, g mixed juice
10 g lead subacerate 20 g lead subacetate

*  Figures kindly submitted by the Chemist, Mon Désert-Alma.

It is therefore most important that composite
juice samples stored in a refrigerator overnight
be preserved with 10 grams of lead sub-acctate
per litre, instead of the usual amount of 20
grams, as otherwise the sucrose value will be
depressed. In the case of mixed juice, an

per litre per litre
13.94 13.78
14.14 13.99
14.17 13.96
14.16 13.94
14.17 14.18
14.24 14.10
14.15 14.09
14.53 14.52
14.34 14.29
14.14 14.08
14.20 14.09
13.02 12.87
13.38 13.28
13.56 13.42
13.53 13.42
13.41 13.37
13.05 13.00
13.50 13.44
13.74 13.64
13.54 13.42
13.47 13.40
13.47 13.39
13.39 13.35
13.42 13.33
error of —O0.10 will affect the calculation of

sucrose per ccnt cane by an equivalent amount
and will have a detrimental influence on the
accuracy of recovery figures and profit and loss
accounts.

REFERENCES

BATES, F. J. and BLAKE, J. C. (1907) Bul. B. 5. 3 : 105.

GASKIN, J. G. N. gnd MESLEY, R. J. (1958). The ettect
of basic lcad acetate solution upon the optical

rotation (polarisation) of solutions of sucrose, levulose
and dextrose,and of various mixtures of these solutions.
Int. Sug. J. 60 : 65-71,
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() THE DIRECT DETERMINATION OF FIBRE IN CANE

J. D. de R. de SAINY

The method used in Mauritius for the deter-
mination of the sucrosc content of planters” canes
has been described clsewhere (St. ANTOINE. 1960).
In this method cane sticks are sampled by hand
from the canc carricr, shredded in a Queensland
fibrator (Cutex) and fibre per cent cane deter-
mined as a sub-samplc of the fibrated material
after lixiviation in cold running water for
24 hours. However the sampling technique
followed, fibrator used and analytical procedures
adopted for fibre determination, arc all open to
criticism for the following reasons, mainly :

(a) By picking 90 sticks at random from
the cane carrier, it is impossible to obtain a
sample representative of the 10-30 tons of canc
crushed during the test.

(b} When the canc is shredded in  the
fibrator, a certamm amount of juice is sprayed
into fine droplets. Some of these droplets are
forced out of thc machine and entrained by the
current of air displaced by the moving rotor
whilst the greater part of them arc splashed on
the hood of the fibrator and fall back dropwise
on the shredded material, but only in localized
spots  where the shredded material  becomes
soaked with the juice. With these localized
spots of high juice content, it is impossible in
practice to homogenize the shredded material
before taking a sub-sample for fibre determi-
nation.

{¢) The fibrator shreds the canc into a

mixture of long fibres and pith tissue. This
mixture is also very difficult to homogenize
prior to sub-sampling.

(d) The fibrator can shred only clean

canes free from trash so that the sample used for
fibre determination 1s not truly representative
of the material fed to the mills.

(¢c) The shredded material from the fibrator
is not sufficiently finely divided to ensurc full
removal of the Brix from all the cells especially
when cold lixiviation during 24 hours is restored to.

Until recently there was not much that
could be done by the Central Board to improve

ANTOINE & R. de

FROBERVILLE

the accuracy of the fibre determination as no
reliable machine was available to replace the
Cutex. In fact, the Central Board followed the
procedure  recommended by the Société de
Techologie Agricole et Sucriére as published in
its 1948 manual. Rcecently however, a new
machine called the Jeffco cutter grinder has been
successfully used in Australia for the same pur-
pose, and it was decided to test it under local
conditions to find out whether it could advan-
tageously replace the Cutex.  The study was not
limited to a choice hetween two machines as it
was decided to invertigate at the same time the
possibility of :

(a) Replacing the cold lixiviation method
by & more accurate onc.

(b) Sub-sampling the raw material  after
the cane knives or shredder, ie. as fed
to the mills.

The first scrizs of experiments were con-
ducted with the object of determining the repro-
ducibility of fibre dctermination  with  three
different  analytical  mcthods. Two  machines
were used in these trials, the Cutex and a model
265 Jeffco cutter grinder. The latter is essen-
tially a vertical hammer mill on the central
spindle of which are ftixed two heavy cutters
which rotate at 3,000 rpm at a clearance of
15—20 thousandths of an inch from fixed anvil
bars forming part of the head section enclosing
the top half of the disintegrating zonc. The
degree of fineness of the material leaving the
machine is to some cxtent governed by thc size
of the openings in the perforated plate located
beneath the rotating hammers. The plate used
during the test had 2 inch perforations, as it
was  found that when plates  with smaller
perforations were used, the temperature of the
mass of cane built up too much and caused
cvaporation Josses. A large air tight recciving

bin is fitted to the machine to reduce to a
minimum the loss ol moisture during or after
grinding.
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Table 85. Reproducibility of Various Methods for the Direct Determination of Fibre ¢ Canc.

Run
No.

2A

2B

3A

3B

3C

4A

4B

4C

Average

Max. Diff.
between
Duplicates

Standard
Deviation

CUTTER GRINDER CUTEX
Cold Hot Riet: Cold Hot Rietz
Fibre Diff- Fibre Diff. Fibre Diff. Fibre Diff. Fibre Diff. Fibre Diff.
% between % berween % between °s between ° between A between
Cane  Dupli-  Cane  Dupli-  Cane  Dupli- Cane  Dupli- Cane  Dupli- Cane  Dupli-
cates cates cates cates cates cates
12.56 11.76 12.28 11.96 15.08 13.04
0.16 0.04 0.12 1.20 1.72 0.24
12.40 11.80 12.16 13.16 13.36 13.28
12.60 12.36 12.32 13.44 11.84 11.64
0.16 0.20 0.16 0.04 0.96 0.60
12.76 12.16 12.48 11.40 12.80 12.24
13.16 12.52 12.36 11.60 10.80 11.72
0.28 0.04 0.16 0.28 0.04 0.04
12.88 12.48 12.52 11.32 10.84 11.68
14.24 13.68 13.68 15.56 14.20 14.20
1.16 0.08 0.04 0.40 0.92 0.80
15.40 13.60 13.64 15.96 13.28 13.40
14.04 13.16 13.68 14.88 11.64 14.40
1.68 0.24 0.04 1.28 2.20 1.00
15.72 13.40 13.72 16.16 13.84 13.40
14.48 13.16 13.60 13.76 14.40 13.20
1.24 0.12 0.20 1.96 0.40 0.40
15.72 13.04 13.40 15.72 14.00 13.60
12.16 11.28 12.12 11.52 11.24 12.20
0.12 0.20 0.08 0.36 0.16 0.28
12.28 11.48 12.20 11.16 11.08 11.92
12.40 11.96 12.40 1212 11.64 12.44
—- 0.32 0.08 0.12 0.60 0.12
12.40 11.64 12.48 12.00 11.04 12.32
12.40 11.40 11.60 12.32 11.36 11.76
0.72 0.28 0.28 0.72 0.24 0.04
13.12 11.12 11.88 11.60 11.60 11.80
13.04 12.44 12.96 12.36 12.48 12.80
0.04 0.04 0.12 0.28 0.60 0.20
13.00 12.48 13.12 12.64 11.88 13.00
12.72 12.12 12.57 13.08 12.08 13.48
0.08 0.28 0.23 0.12 1.08 0.60
12.80 11.84 12.80 12.96 11.00 12.88
12.76 12.28 12.76 11.88 12.00 12.40
0.16 0.12 0.04 0.52 0.04 0.68
12.92 12.40 12.72 12.40 12.04 13.08
13.25 048 1232 0.6 1273 0.3 1296 061 1231 075 1274 042
— 1.68 - 0.32 = 0.28 1.96 — 2.20 — 1.00
— 0.73 - 0.19 -— 0.15 0.83 0.99 — 0.51
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For the first series of experiments, 4 lots of 30
whole canes were sub-sampled into thirds follow-
ing the procedure already described -elsewhere
(St ANTOINE and LE GUEN, 1960) and 12 sub-
samples thus obtained. Each sub-sample was fed
to the Cutex in such a way that only half of each
portion of cane was shredded, the remaining
half being set aside for disintegration in the
cutter grinder. The shredded material from the
Cutex was mixed up, and six sub-samples taken
for the determination of fibre : two by cold
lixiviation, two by hot lixiviation and two by
the Rictz disintegrator method developed in
Hawaii and followed at this Institute since
several years. Six sub-samples of disintegrated
cane were also taken from the cutter grinder
and fibre determined on them in duplicate by
the three above-mentioned methods.

In the cold lixiviation method 250 grams of
the shredded material were tied up in a piece of
calico cloth, placed under a tap of cold water,
squeezed by hand several times and immersed in
cold running water for 24 hours. After further
pressing to climinate surplus water, the cloth
and its contents were dried to constant weight
in an oven at 105°C.

The same procedure was employed for the
hot lixiviation method, except that the cloth and
its contents were first immersed in cold running
water and squeezed by hand at intervals during
one hour, then immersed in boiling water for
another hour during which it was squeezed
four times.

In the Rictz disintegrator method, 250 grams
of shredded canc were placed in the bowl with
two and a half litres of water and the machine
allowed to run for 10 minutes. The contents
of the bowl were then washed into a tared copper
cylindrical container, about 6 inches in diameter
and 2.5 inches high, the bottom of which is
made up of a 150-mesh screcn.  Four gallons of
cold water were then allowed to shower through
the fibre and the container placed in an oven
at 105°C for drying to constant weight.

The results of this first series of experi-
ments are given in Table 85.

The following conclusions may be drawn
from an analysis of these data :

(1) Best reproducibility is obtained with
the Rietz disintegrator method on cutter grinder

samples, average and maximum differences
betwcen duplicates amounting to only 0.13 and
0.28, comparative figures for Cutex samples
being 0.42 and 1.00.

(2) Good reproducibility is also obtained
with the hot digestion method on cutter grinder
samples whereas the reproducibility is bad
when the same method is applied to the Cutex
samples.

(3) The cold lixiviation method is of very
poor reproducibility, especially on Cutex samples

for which average and maximum differences
between duplicates amount to 0.61 and 1.96,
respectively.

It will further be observed that :

(1) The cold lixiviation method yields higher
fibre wvalues than the two other methods.
Although with this method one would have
expected lower values on samples from the
cutter grinder than on thosc from the Cutex, as
the former is known to disintegrate the cane
more fully than the latter, the results show
that cold lixiviation does not remove fully the
soluble non-solids.

(2) The hot lixiviation method yiclds lower
fibre results than both the cold lixiviation
and the Rictz disintegrator methods. This may
be explained by the fact that boiling watcr may,
to some extent, convert pentosan and pectins,
which are constituents of the fibre, into soluble
products.

(3) As a result of the similar average
fibre values obtained on samples from both
machines, the results of this first serics of cxpe-
riments only show that much greater reproducibi-
lity is obtained when analysing duplicate cutter
grinder samples by the hot lixiviation or Rietz
disintegrator methods, as compared to that
obtaincd with Cutex samples when using the
same analytical procedurcs.

In the light of these results, it was decided
to usc the hot lixiviation method in the fol-
lowing series of tests carried out at Mon Désert-
Alma and Médinc factorics, as Rietz disintegra-
tors were unfortunatcly not available.

Twenty-nine tests were carried cut at Mon
Désert  where the following procedure was
adopted. All the runs were made to coincide
with tests carricd out by the Central Board.
In each run cane was sampled after the knives,
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in the chute to the first mill, during the whole
time interval taken by the Central Board Che-
mist to sample cane from the cance carrier.
The latter sample was sub-sampled by the
Central Board Test Chemist into 30 thirds of
cane, and hall of cach portion shredded in a
Cutex. Three sub-samples  of the  shredded
material were taken one for analysis by the
Central Board using the cold lixiviation method,

analysed by the hot lixiviation mcthod. The
half portions of cane remaining from the Central
Board sample were disintegrated in the cutter
grinder and duplicate sub-samples taken for
fibre determination by hot lixiviation. Two sub-
samples were also taken, after disintegration in
the cutter grinder of the sample of knifed canc
collected during the run, and analysed for fibre
by the hot lixiviation method. A summary of

the two remaining duplicate samples  being  the results obtained is given in Table 86 below.
Table 86. Determination of Fibre in Cane — Mon Désert-Alma
Cutter Grinder Cutex

After knives

(Hot)
Fibre Av. DIiff. Fibre
o between o
Cune Duplicates  Cune
13.06 0.4% [2.19
Max. Diff. between
Duplicates e = 1.60 —
Root mean square
Deviation — 0.62 -

A similar serics of 29 tests was carried out
at Médine factory using the samc procedure as
that outlined for Mon Désert-Alma. The only

On Central Board sample

Central Board sub-samples

(Hot) (Hot) (Cold)
Av. Diff. Fibre Av. Diff. Fibre
hetween °, between %
Duplicates Cane Duplicates Cane

0.30 12.88 0.56 13.12
0.80 .- 2.40 -—
0.37 - 0.83 —

fact that Médine factory is cquipped with a
shredder, and that samples of the raw material
fed to the mills were taken after the shredder.

difference between the two seres lies in the  The results obtained are summarized in Table 87.
Table 87. Determination of Fibre in Cane — Médine

Cutter Grinder

On Central Board

After Shredder

Cutex

Central Board Sub-Samples

(Hot) sarnple (Hot) (Hot) (Cold)
Fibre Av. DIff. Fibre Av. Diff. Fibre Av. Diff. Fibre
% hetween % hetween o, between hA
Cane Duplicates  Cane Duplicaics Cane  Duplicates Cane
14.67 0.30 13.49 0.24 14.17 0.39 14.31
Max. Difl. between
Duplicates .. - 1.00 - 0.68 - 1.76 —
Root mecan square
Deviation .- 0.39 — 0.29 - 0.55 —
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An analysis of the results obtained at Mon
Désert-Alma and Méddine leads to the following
conclusions :

(1) At both factorics, fibre of Cutex
samples yielded lower results (—0.24 and --0.14)
when determined by hot as compared to cold
lixiviation. As alrcady mentioned, this may be
attributed to the action of boiling water on
pentosan and pectins.

(2) At both factories when the hall
portions of cane remaining from the Central
Board samples were disintegrated in the Cutter
Grinder and analysed by the hot lixiviation
method average fibre values smaller by 0.68
were  obtained as  compared to cquivalent
samples shredded in the Cutex and analysed
by hot lixiviation. This implics that the shred-
ding action of the Cutex is incomplcte, that a
number of cells are not broken, and that all
the Brix cannot be¢ removed by the water
during lixiviation.

(3) By sampling the canc as fed to the
mills, higher fibre values are obtained, as would
be expected, as comparcd to sampling canc
from the canc carricr. If, for the sakc of
comparison, the Cutter Grinder values only are

considered, the differences found at Mon
Désert-Alma and Médine amount to 0.87
and 4+ 1.18 respectively.
Conclusions and Recommendations

The obvious conclusions that may be

drawn from the present study arc as follows :
(1) The cold lixiviation mcthod should be

replaced by the Rietz disintegrator method which
yiclds more reproducible results, is simple, and
less time consuming.

(2) The Cutex shredder should be replaced
by the Jeflco Cutter Grinder which disinte-
grate the cane much more fully than the Cutex
docs. and thus increases the accuracy of direct
fibre determination. It should be pointed out
that this machine has been already adopted
in Queensland.

(3) It would bc much preferable to deter-
mine fibre on the raw material as fed to the
mills than on canc sampled from the cane
carricr. Whereas this is a fairly casy propo-
sitton where the cane is shredded before being
sent to the mills, it should be stressed that it
is not always casy. and often very difficult, to
sample knifed cance correctly and representatively.
The conditions prevailing in cach mill have to
be studied and the sampling technique adapted
accordingly. Until such time as these studies
have been completed, it will still be nccessary,
when calculating the fibre of planters’ canes,
to rclate this fibre to the average factory figure

by working out fibrc balances, as practised
by the Central Board.
Finally, it should be mentioned that,

it all factory laboratorics were equipped with
JefTco Cutter Grinders and Rietz disintegrators,
the factory chemist would have uscful tools for
a number of other dcterminations, in particular
for calculating the sucrosc content of cane from
various fields or sectors of the estate.

REFERENCES

ADKINS, A. G. and A. G. CLAIRE, (1962). The pre-

paration of canc for their determination of fibre. Proc.
Qd. Soc. Sug. Cane Tecl., 29 ¢ 175-178.
SAINT ANTOINE, J. D. de R. de (1960). Cane

payment in Mauritius.  Proc. int. Soc.

Tech, 50 : 163 -157.

Sug. Cane

SAINT ANTOINE, J. D. de R. de and F. LE GUEN
(1960). Cane analysis. Tech. Cire. Sug. Ind. Res.
Inst. Mauritius, 15,



BY-PRODUCTS

1. THE USE OF PROTEIN

IN CANE JUICE

AS AN ANIMAL FEED

D. H. PARISH

S the proteins of high biological value,
A such as arc contained in meat, eggs,
milk and fish are expensive, the bulk
of the population of Mauritius rely on seed
proteins (rice and pulse grains) for their dictary
needs, and cven thesc low biological valuc
proteins are consumed at low lcvels, so that
dietary protein deficiency is very common.

This problem of protein shortage is not
peculiar to Mauritius but is widespread through-
out the tropical world. Carbohydrates such as
sugar and starch are in plentiful supply, whilst
fats, the alternative source of metabolic energy,
can be fed without any ill eflccts over a wide
range of levels, depending on their availability.
Dicts poor in vitamins can be supplemented
with small quantitics of high vitamin food, or
the now cheap compounds themselves, and
mincral supplementation of any dict is cheap
and simple.

Protcin, however, remains the centre of
dictary requirements; it must be fed at fairly
high levels and it must have a balanced amino-
acid composition to meet the body’s need for
all the essential amino-acids.

It is important, thcrefore, that any local
source of protein for dictary use should be
exploited to the full, thec more so that a rapid
increase in population is taking place without
concurrent incrcase in national wealth.

This means in effcet that production of
higher quality protein must be increased and
that the ecfficicncy of utilization of protein
already available must be improved.

Fibrous leafy materials, which contain
proteins of high biological value, arc not directly

utilisable by human Dbeings but must be fed
first to ruminant animals reducing immediately,
in terms of human needs, the cfficiency of their
utilization by more than three-quarters.

Pirie (1942), conscicus of this incfficiency,
has been the motivating force bchind much of
the work in progress on the separation of leaf
protein from the fibre, with the final aim of
preparing a material suitable for direct human
consumption.

The only crop of importance in Mauritius
15 sugar cane, the green tops of which are very
low in protein (about 5% on a dry matter
basis), and very high in fibre, making extraction
of the protein a dillicult matter although
PiriE (1960 is convinced that it is possible.

The protein in the sugar cane itsclf is,
however, extracied during milling and, although
it is present in only small amounts, because of
the large quantities of cane crushed, about
6000 tons of this protein arc precipitated and
filtered off during juice clarification.

Parisd (1960) drew attention to the large
quantitics of protein being dumped in the fields
with the scums, and has suggested that attempts
could be made to recover this protein in a
form suitable for dircet human consumption,
or for usc in poultry rations — high laying hens
convert about two-fifths of their dietary protein
into animal protein. Following this, StauB
and DarNE (1962) have said that the best way
of utilizing the protein present in cane juice
would be to dry the filter muds and feed them
dircctly to ainimals, a proposition first made in
Muuiitius by Boname (1897).
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ParisH (1962), from the analytical data
then available, studicd the whole project of
using scums in animal rations and concluded
that as all scums arc fairly low in protein.
which is the main point of nutritional interest.
and fairly high in fibre, the simplest use of
scums is as a dircct feed for cattle, for which
low energy and large bulk are of Nttle im-
portance, but that the efficiency of utilization
of the protein in terms of human interest is low.

This opinion, as has been pointed out.
was based on the analytical data available at
that time, but STauB and DARNE, although
they gave no actual figures, considered scums as
a valuable feeding stuff for all animals.

The following is a translated abstract from
their  article ©  «When dried scums are subs-
tituted at a 209, level in rations, the ration is
readily accepted by the animals. In the case
of young pigs and rabbits, the weight gains of
the animals on the scums rations arc more
rapid than the controls. With laying hens, the
number of cggs laid remains unchanged, and
with chickens, it has been observed that the
addition of the dried scums to the standard
concentrate improves their condition ».

More recently the following remarks on the
use of dried scums in rations have Dbeen
published (Anon, 1963).

«A trial to assess tlie value of scums, a

by-product of sugar manufacture. as part of
stock rations was undertaken using milch

cattle, pigs and rabbits. In the trial, cow feed
was replaced by scums to the extent of 20 per
cent of the ration with the following results :

(a) No difference in milk production was

found between the control and  test
groups.

(o) All other factors being equal, the
cost of production per litre was
lower in the test group.

{(¢) A digestibility trial  revealed that

ruminants are capable of digesting
70 per cent of the wax component
of hoth scums and fodder.

(d) Rabbits arc sclective fecders and defi-
nitely rejected  the scum part of the
ration.

(v) In pgs, the trial revealed that 7.8 Ibs
of pig containing 20 per
cent scum  was required to vield an
increase of 1 Ib livewcight compared

starter

with 4,15 1bs of pig starter without
scuims. It was  apparent  that  the
scums  part of the ration was not

well utilized. in tnis class of animal.»

These newer data show  that for pigs,
scums not only are 'ndigestible, but that when
added to a normal ration. scriously depress its
digestibility and confirm the opinion cxpressed
by Parist, foc. ¢ir., that scums can bz considered
as being of potential value for ruminants only.

Acecepting that dried scums can be usefully
included in ruminant feeds and that cane-tops
and molasses are readily available in Mauritius,
it seemed that a uscful chcap ration for sheep
and cattle could be produced on a very large
scale locally.

Digestibility  trials  were  therefore  carried
out using two wcther sheep of around 30 Kgs
livewcight, using dricd cane-tops, scums, and
niolasses.

The results of these first trials (PaRrisH, 1963)
showed that although dricd scums were readily
caten by siheep, the digestibility of the protein
they contained was very low, particularly when
the scums were oven dried.

In a sccond serics of experiments, it was
decided to compare lucerne meal (169, protein)
with scums, when borh were added at the same
level to a basic dried-canc-top -— molasscs ration.

The results for the nitrogen digestibility
obtained from these trizis are given in Table §8.

The results presented in this table show
that the content of digestible crude protiein of a
ration in which scums, which had been carefully
dricd ata temperature net exceeding 80 C, when
compared with the content of digestible crude
protein of a ration in which a poorish quality
lucerne (169, C.P.) substituted for the
scums, IS than on: half of the lucerne
ration even though level of protein fed
was identical.

The fact that the scums-contiaining ration
and the luecrne-contuining ration were identical
i their contents of canc-tops and molasses, and
the crude protein contents were 11.269; and

wils
less
the
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Table 88. Digestibility of the Crude Protein of three different rations prepared
from dried cane-tops, molasses, oven dried scums (80°C), and lucerne meal.
(Figures are N x 6,25)

RATION [

Dried cane-tops — Lucerne meal - Molasses (giving 44.89, 44.52 and 10.59 9 of the D.M. fed respectively).

Crude Protein content of ration 11.26 Y.

Sheep A
B E2

fed 715.3 gms
683.3 ,,

Excreted in facces 384.7 gms.

Dig. C.P. = 5.27%

Digested 46.29,

359.5 47.4%

L3 ’3

RATION II

Dried cane-tops - Oven dried scums - Molasses
(giving 44.52, 44.97 and 10.51% of the D.M. fed respectively).

Crude Protein content of ration 11.10%;.

Sheep A fed 825.9 gms
. B . 8137 ’

Execreted in facces 655.7 gms

Dig. C.P. = 2.57%

Digested 20.6%,

601.4 " 26.19

. .y

RATION 11l

Dried cane-tops — Molasses (giving 89.44 9, and 10.569%; of the D.M. of the ration respectively).

Crude Protein content of ration 5.759%. Dig. C.P. = 1.89%.
Sheep A fed 405.6 gms Excreted in facces 282.4 gms Digested 30.4%;
. B 401.7 .. v N 258.5 ,, " 35.6%

11.109; respectively, mcans that the large dif-
ferences in the nitrogen digestibility of thc two
rations is due entirely to the effect of the low
digestibility of the scums.

This shows that scums cannot be considered as
a normal feeding stuff and that the amount of
crude-protein they contain, (vide Table 89), is
misleading as an indication of their value as
an animal feed.

If the digestibility data for ration 11l arc
used to estimate the digestibility coefficient of the
crude Il’protein in the scums and lucerne (for an
absolute comparison this ration should have

contained 219, of molasses, but thc effect of
the small amount of nitrogen contained in the
molasscs can be ignored), the following figures
arc obtained :-

Digestibility cocfficient of crude protein in

scums  0.193
Digestibility coefficient of crude protein in
lucerne meal 0.566

The results for the lucerne meal are the
same as the published figures for this material
and the results can therefore be accepted with
confidence.
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Table 89. The average crude protein content of dried filter muds produced
during the 1963 crushing season.

Crude Protein

Factory Type of Filter DM
F.U.E.L. Rotary (cloth) 14.9
Médine Rotary (cloth) 14.6
Mon Trésor Rotary (normal) 11.7
Highlands Filter press 16.7
Rose Belle Filter press 15.2
No feeding stuff containing up to 189 of by ParisH (1962) to improve the digestibility

crude protein, as dried scums do, has such a
low content of digestible crude protein, and
therefore, although from the point of view of
total protcin content scums would be cquated
to a good quality dried grass, from the point
of view of animal feeding they are the cquiva-
lent of only a poor quality hay.

The possible causes for the low digestibi-
lity of scums protein arc :

(a) precipitation of the protcin from a
strong solution of sucrose and reducing sugars
at a tempcrature of 100°C and wunder slightly
alkaline conditions, resulting in serious denatura-
tion of the protein.

(b) The coating of the protein particles
with wax which could prevent enzymic degrada-
tion of the protein.

(¢) The effect of the temperature uscd in
drying the scums. Air-drying has bcen shown

of the scums protein, but this is a difficult
mcthod of diying on an industrial scale, and
in any case the digestibility of the protein is
still fairly low, being only around 309,

(d) The composition of the basic ration to
which the scums are added may possibly affect
the digestibility of the protein they contain.

Rescarch into the cause of the low diges-
tibility of scums-protein is in progress, but it
does seem that some treatment of the dried
scums will be necessary before the full nutri-
tional potentiality of the protein they contain
can be cxaploited. Should it prove possible to
dry the scums carcfully, and if dewaxing im-
proves the digestibility, then this material may
play a wvaluable role in ruminant livestock
production in Mauritius; in the mecantime, as a
protection against possible financial loss, it is
desirable that they be considered only as the
equivalent of a poor quality meadow hay.
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2. THE AMINO-ACID COMPOSITION OF

THE HOT-WATER

INSOLUBLE NITROGEN FRACTION OF CANE LEAVES,
CANE JUICE AND FACTORY FILTER-MUDS

D. H. PARISH

There is little reason to supposc that
marked differcnces in the amino-acid coniposition
of leaf-protein  will occur between diflerent
plants and between the same plants grown under
differing conditions of fertility; this has buen
generally supported by the analytic  results
available (MoRrrisON and PiRIE, 1961).

As the protein rccovered in the scums is from
the stalks of the cane plant and not from tlic leaves,
it was of interest to compare the amino-acid
composition of acid hydrolysates of the hot-
water-insolublc nitrogen fraction of canc leaves,
dricd factory filter-muds and a coagulate from
canc juice made by heating the juice to 30 C.

The cane leaves used contained about [,
of nitrogen, thc dried scums 2.5°, nitrogen, and

the laboratory prepared coagulate 10°, of
nitrogen.
Hydrolysis was carried out using the
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method  described by  DusTin,
Moorte and Bigwoobp (1953), and the amino-
acids  were  determined by the method of
Moore and SteiN (1951), using the modified
ninhydrin reagent described by these  authors
(MOORE et al, 1954). Various mixtures of
purc amino-acids were also analysed to ensure
correct identification of the peaks (BENDER,
PALGRAVE and Dotre, 1939).

As the three liydrolysates were treated in
an identical way, it is valid to compare the
materials  between  themiselves,  cven  though
recovery of such substances as methionine, and
particularly tryptophan, is poor.

CZAIKOWSKA,

The results of the analyses presented gra-
phically in figs. 36. 37 and 38, show that for
all the aminec-acids. litde or no differences in
levels occur.
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Amino acid composition of the hyvdrolised 80°7 alcohol (+/,) insoluble nitrogen of cane leaves.
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The levels of the nutritionally important
amino-acids commonly deficient in plant proteins,
but occurring in leaf protcin preparations, are
given by MorrisoN and PIRIE, loc. cit., as
lysine 5.3 — 7.19%, methionine 1.3 —2.79% and
tryptophan 1.0 — 2.0%. The levels of these

amino-acids occurring in the coagulate from
juice are : lysine 5.39, methionine 1.0% and
tryptophan 0.49 respectivcly, which confirms
that the matecrial is stmilar to leaf proteins for if
the contents were corrected for losses during
analysis, they would fall into the ranges cited.
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Table I.

General description of sugar cane sectors of Mauritius

Humic Latosol

Latosol

Prairie

forest

Humic Ferruginous

Latosolic Reddish
Latosolic Brown
Dark Magnesium Clay

Grey Hydromorphic

« Médine »

« Lauzun »
« Magenta »

« Balaclava »

« Réduit »
« Rosalie »

« Labourdonnais »
« Mont Choisy »

« Lauzun »

« Balaclava »

« Bonne Mére »

« Sans Souci»

« Moat Choisy »

« Rose Belle »

« Balaclava »

« Riche Bois »

« Belle Rive »
« Sans Souci »
« Midlands »

« Chamarel »

« Labourdonnais »
« Mont Choisy »

« Rose Belle »
« Bois Chéri »

SECTORS WEST NORTH EAST SOUTH CENTRE
Pamplemousses Grand Port Plaines Wilhems
DISTRICT Black River & Flacq & &
Riviére du Rempart Savanne Moka
ORIENTATION Leeward — Windward Windward —
PHYSIOGRAPHY Lowlands and Lowlands Lowlands and Lowlands and Plateau
Slopes Slopes Slopes
GEOLOGY Late lava — Pleistocene.
PETROLOGY Compact or vesicular doleritic basalts and subordinate tuffs.
ALTITUDE Sea level - 900 ft. Sea level - 600 ft. Sea level - 1,200 f1. Sea level - 1,200 ft 900 - 1,800 ft.
HUMIDITY PROVINCE Sub-humid Sub-tumid to humid Humid to super-humid
ANNUAL RAINFALL,
inches. Range and mean (30 - 60) 44 (40 - 75) 55 (60 -125) 94 (60 - 125) 90 (60 —150) 90
MONTHS RECEIVING
LESS THAN TWO June to October Scptember to None
INCHES RAIN r
AVERAGE JAN. 27.0° 26.5° 25.5° 25.0° 23.5°
TEMPERA-
TURE®C | juL. 21.0° 20.5° 19.5° 19.0° 17.5°
CYCLONIC WINDS,
greater than 30m.p.h. December to May
during ! hour
PEDOLOGY . -
Great Soil Groups Soil Families
Low Humic Latosol « Richelieu » « Richelieu » « Réduit » « Réduit » « Réduit »

« Ebéne »
« Riche Bois »
« Belle Rive »

« Sans Souci »
« Midlands »

« Médine »

« Rose Belle »
« Bois Chéri »

« St. André »
Low Humic Gley — — « Valetta » — « Valetta »
« Petrin »
Lithosol — « Melleville » « Pl. des Roches » « Melleville » —
« Melleville »
IRRIGATION Common Some Rare
JAPPROXIMATE| Sectar 56 91 7 160 63
AREA
1000 arpents Cane 12 54 47 65 27
CANE PRODUCTION 7
1000 metric lonsC(|9f>J) 373 1,421 1,259 1,922 769
SUGAR PRODUCTION
1000 metric tons (1961) 47 176 143 220 95
SUGAR FACTORIES Médine 47 Belle Vue 37 Union Flacg §1 Savannah 33 Mon Desert 43
) Production in Mon Lowsir 36 Beau Champ 35 Mon Trésor 30 Highlands 27
1000 metnc tons Solitude 27 Constance 2% Riche en Eau 26 Réunion 25
11963) St Antome 26 Rose Belle 25
Beau Plan 26 Union R}
The Mount 24 Britanma 21
Bet Ombre 18
St. Fehx 1S
Ferney [
Benarcs 14
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Table V. Average sugar manufactured 9 cane(1), 1956 - 1963

Crop Year Island West North East South Centre
1956 12.95 13.17 13.59 12.84 12.47 12.89
1957 12.94 13.07 13.86 12.64 12.49 12.88
1958 12.14 12.36 12.95 12.22 11.53 12.12
1959 12.24 12.48 13.08 12.22 11.64 12.27
1960 9.84 10.94 10.34 9.73 9.29 9.56
1961 11.19 11.40 11.76 10.94 10.78 11.47
1962 11.52 12.07 11.90 11.38 11.12 11.76
1963(2) 11.93 12.66 12.36 11.54 11.54 12.39
NOTE : (1) To convert into tons cane per ton sugar manufactured: divide 100 by above percentage

(2) Provisional figures

Table VI. Tons sugar manufactured per arpent reaped, 1956 - 1963

Island West North East South Centre
1956 3.41 3.56 3.47 3.07 3.53 3.49
1957 3.31 4.02 2.92 2.89 3.66 3.68
1958 2.98 3.46 2.79 2.74 3.16 3.14
1959 3.17 3.66 2.81 3.03 3.33 3.57
1960 1.26 1.96 1.49 1.19 1.20 0.84
1961 2.95 3.16 2.76 2.67 3.05 3.54
1962 2.75 3.16 2.94 2.56 2.84 2.27
1963(1) 3.56 4.28 3.42 3.35 3.58 3.79
NOTE: () Provisional figures




Table VII. Monthly rainfall in inches, 1947-1963. Average over whole sugar cane area of Mauritius

GROWTH PERIOD NOV-JUNE MATURATION PERIOD JULY-0CT.

Crop year (deficient months in italics) (sum of (excess months in italics) (sum of

NOV. | DEC. | JAN. | FEB. | MAR. | APR. | MAY | JUNE | Geheits | JULY [ AUG. | SEPT. | OCT. | excessed

Normals

1875-1949 3.77 7.09 11.04 11.06 12.09 9.50 6.91 496 | 15.00 4.59 4.15 2.90 2.81 2.50
Extremes 0.52 1.74 2.69 2.59 3.35 1.45 1.62 0.97 2.20 1.62 0.60 0.69 0.76 0.00
to date 13.18 | 44.81 32.46 | 36.04 | 3898 | 27.60 | 2141 16.49 | 29.20 | 10.23 12.52 8.06 9.83 9.40
1947 10.36 342 8.06 6.83 4.26 9.69 3.50 5.66 | 22.57 2.76 3.91 2.20 1.24 0.00
1948 2.52 6.83 8.23 5.10 8.04 12.13 261 1.80 | 21.79 4.12 2.84 3.34 2.98 0.61
1949 4.01 548 4.81 16.71 8.86 7.01 3.30 10.09 17.17 4.11 1.91 1.39 1.39 0.00
1950 3.34 342 | 10.20 5.21 23.18 11.39 2.98 7.02 14.72 4.47 5.02 2.80 2.35 0.87
1951 3.15 5.86 11.65 8.20 | 10.89 7.98 7.00 7.26 7.43 4.91 541 4.16 3.84 3.87
1952 4.08 2.22 526 | 11.17 16.88 10.11 5.69 4.86 12.31 8.22 5.20 3.47 3.13 5.61
1953 6.06 | 18.05 11.65 6.59 | 10.57 8.35 11.95 12.75 7.14 | 10.10 4.72 3.07 2.68 6.25
1954 3.76 | 11.47 5.00 7.96 14.89 6.20 6.49 6.06 12.88 6.44 5.04 4.11 1.53 3.76
1955 4.81 5.19 4.50 | 23.28 19.60 10.97 8.83 7.73 8.44 4.66 3.85 3.68 1.12 0.85
1956 3.03 7.70 12.02 13.59 10.60 4.14 5.93 4.90 8.63 2.94 2.82 1.68 1.40 0.00
1957 2.08 8.11 7.80 6.98 8.93 10.66 6.14 3.66 14.24 3.55 2.54 3.32 0.96 0.42
1958 2.09 | 10.26 13.49 13.28 | 29.54 13.29 4.95 2.20 6.40 8.22 4.51 1.50 2.47 3.99
1959 118 3.06 13.64 9.48 13.93 4.81 3.04 1.80 | 1991 3.07 6.01 2.67 6.53 5.59
1960 11.43 6.58 | 23.46 | 18.29 16.97 1.73 3.23 5.06 11.96 3.57 2.29 8.06 1.49 5.16
1961 248 3.13 4.31 2.59 7.96 7.58 4.70 7.13 | 28.71 7.84 5.65 2.05 2.26 4.75
1962 389 | 44.81 11.17 15.42 14.47 5.12 5.62 5.49 5.67 2.89 3.50 3.79 5.28 3.36
1963 4.68 3.26 8.41 11.46 5.02 9.49 541 4.09 13.91 6.13 0.82 1.76 3.50 2.23

NOTE : To convert into millimetres, multiply by 25.4

IA
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Table VIII. Highest wind speed during one hour in miles(1). Average over Mauritius
%;‘;‘r) 1949 19501 1951] 19521 1953{ 1954 [ 1955 1956 | 1957 1958 | 1959 | 1960 | 1961 | 19621 1963

November] — | 21 | 17 } 24 | 18 | 18 | 14 | 16 | 12 | 13 |13 ] 19]16 ] 18 | 15
December | 18 | 16 | 24 | 21 (15 |16 | 15 | 17 | 13 | 13 ] 14 ] 15| 15 |43(2) 24
January 27 1 26 | 21 |22 18 | 28 J 13120 )| 20 ] 14 | 17 |53(2) 16 | 20 | 26
February | 20 | 24 | 20 | 25 | 15| 15 |342)| 16 { 19 | 18 | 17 |742)| 13 |5%2) 16
March 20| 17 118 | 2515|1529 )19 | 18 332 18y 15 )13 |18 )] 17
April 1812117122120 16)16 |17 ]|16]|28 )17 )15 12|21 ] 16
May 2011912012422 22| 1918|1514 ]16]17] 1312 | 20
June 24 |20 |23 )25 23120 | 2|17 131417 })17]19]|17]18
July 210123 12t 201241617 15112 )11 )16]15]19])19])17
August 18 ] 19 | 24 1251242312014 17120 18])16] 20| 22] 15
September| 20 21 J 21 | 21 | 20 | 19 J 19 } 17 | 17 | 17 } 17 | 20 21 | 18 | 17
October 18 | 19 L20 20| 1912014 |18 151718118 | 19| 22| 16

NOTE: (1) To convert into knots, multiply by 0.87

Table IX. Highest wind speed during one hour in miles in different sectors.

13

»

., kilometres/hr., multiply by 1.6!

,» metres/sec., multiply by 0.45

(2) Cyclonic wind above 30 miles per hour

Cy¢lone years

West North East South Centre
February 1955 — 30 — 37 35
March 1958 34 29 22 35 31
January 1960 Alix 60 48 43 60 —
February 1960 Carol 83 82 78 74 55
December 1961 Bery! 49 45 33 51 40
February 1962 Jenny 64 74 49 58 54
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Table X. Variety trend in

% Area cultivated (Estate lands)

Mauritius, 1950 - 1963

= :
o < < O (2] % PO KV\ i
ol I I O I O - S O - B = B = B I
SIS A 818 2 ele|R]3|5|5]2
s|E|ls|s|s=|s|2|8l2|@|=]al=]P
2l
S
1950 91 2 -1 — 1 -1 =1 5 11 —-—1—-—1—-—1—-—1— 1
1951 Rl 2| -1 —=1=1={=1 4| 2| =]=|=|=]=1]=
1952 ol 2| —=1=|=f1=13]4l=1=]=|=]=11
1953 6| 2 | — | — )= —|=] 3| s|—=]—=|=1=]—-1]1
1954 g3l 2| =1 =1 —=1=1=1] 3l ol=]1]l=1|1({=1]1
1955 74 2 — | — —_ ) — | — 2 15 — 3 — 2 1 1
1956 66| 2 1 1 — | — | — 3 17 | — 4 | — 3 2 1
1957 55 2 6 3 — ] — 1 — 1 21 — 4 1 3 3 1
1958 43 2 10 4 —— 1] — 2 24 — 5 1 3 5 1
1959 33 2 15 5 — | — | — 1 25 | — 5 2 3 8 1
1960 25 2 19 5 — 11— — 1 26 — 6 2 3 10 1
1961 19 1 23 5 2 1 1 — 24 1 7 2 2 11 1
1962 13 1 26 4 4 3 1 — 1 21 3 7 3 2 11 i
1963 9 — 1 29 4 6 5 2 — 18 4 6 3 2 11 1




Table XI.

Percentage annual plantations

under different cane varieties on sugar estates,

1959 to 1963

Years Island West North East South Centre

aiolzlalaoclalglalalalaleglrlalololelialaloalol=lalolalol=lalm

e A A A A S R A A R R A A R E R R R A
M.134/32 r2y28ltoy .7l —1—41—1—1—1—127h13] 5.0} 8.0] 0.6] 0.2] 0.4] — | — 1.5§1.2]04] 1.0] — |04] 03] 0.1] — | —
M.147/44 32.7130.0130.1128.931.0]20.5{17.817.8 |44.1]55.150.4149.4155.453.3|68.1 |39.0|27.8 ]34.4|32.5|30.9|31.227.9|27.9|23.6 ]23.1| 8.0]16.4] 8.9] 3.6] 1.0
M.31/45 3.8126]08] 1.2] 1.7) 48 74 — | — | —]49]6.7| 3.3] 1.9] 1.0} 5.7 3.8] 1.0] 2.7} 6.1] 2.4] 0.3]0.2] 0.8] 1.0[33] — | — | 1.0] —
M.202/46 — | 7.7h2.6]i6.1]14.8] — | 9.2[18.3[15.6]23.9] — | 6.2|11.2[12.1|12.4] — | 49[15.3]26.3[19.3{ — [10.4}11.5]15.7}15.8] — | 5.0]10.8] 8.1] 7.8
M.93/48 — | 29|11.6[20.4]24.4) — | 1.5] — | 3.3} 1.8] — ] 0.9] 2.9] 3.1] 93] — | 1.8]12.828.6]16.4] — | 5.3]18.7]24.0|28.7| — | 0.4] 5.5]27.4[45.6
M.253/48 —121]3.6]37] 1.7] — [20.2]12.8] 7.4]) 24] — | 0.2] 3.1] 3.7| 3.3] — | 3.6] 40| 33| 1.3] — ) 0.6] 22| 3.1] 1.9} — ] 0.7] 3.4] 3.6] —
Ebéne 1/37 2431145127 3.00 450 — | — | — | — 1 —172]32)33) —[|— |252|17.8|11.7] — | 4.1]30.2}14.5}12.3] 1.2] 3.6935.2] — |30.3]16.4{13.5
Ebéne 50/47 — 1 —|73p26] 97 — | — 31129107} — | — 051 63|40 — | —|64]44]35]—1—|39[125{92] — | — |26.3]35.5]26.0
B.3337 69103] 60 24158 — 1 —|—]—1—]—1—1—1—|—|64]10.2] 57| O.1|14.8] 8.3{15.2] 6.9] 5.4] 7.6|14.7}] — |12.9] 1.7] -~
B.34104 2.8] 2.5] 4.0] 3.5] 1.2J29.6j15.9126.7]24.5) 9.0] 2.9] 2.1} 0.6] 221 — | — | 0.3] 1.5] 0.9] — | 2.1} 2.9] 4.3] 2.5| 1.9] 1.2] — ] 0.6] 0.6] —
B.37161 —!1—1--1-1-1-—1—1—1-1-1-—"1-=]1—01—0106—1—=—1—1—1—1—f— —t—1—1—1-1—-1—-
B.37172 21.0[16.5] 8.7] 5.4} 2.4]30.9126.4]18.7| 1.3] 4.9125.7|19.6|14.0] 8.6] — |15.9]17.4] 6.1] 0.6] — [19.8,18.6] 9.2] 9.4]| 5.123.0] 0.5] 0.6] 0.2 —
Other varieties 6.8] 8.1] 1.6] 1.1] 2.8{14.2] — | 2.6] 0.9] 2.2] 5.1] 0.4] 0.7] 0.8; 0.7] 7.0]12.0] 1.2]| 0.6] 3.6] 4.2] 3.1] 2.50 0.8] 2.114.1] — | 0.6] 2.9] 5.1

X1
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Table XII. Percentage weight of ratoons in total cane production on estates
Year Island West North East South Centre
1950 83.0 79.1 82.3 83.5 g7.3 83.9
1951 87.6 80.0 82.5 85.6 91.5 86.3
1952 88.6 85.0 83.4 87.9 90.2 86.7
1953 87.8 85.9 87.7 88.1 88.5 85.4
1954 88.0 83.8 86.8 89.6 89.4 85.3
1955 87.1 86.7 88.6 87.7 86.4 86.1
1956 84.5 87.5 86.4 84.9 83.8 82.9
1957 85.0 79.0 86.9 83.6 85.7 83.7
1958 82.9 71.9 86.3 77.5 83.1 85.5
1959 86.1 87.8 85.9 82.1 87.2 87.8
1960 81.9 82.2 82.7 78.3 75.2 84.8
1961 85.4 78.5 84.4 85.1 86.3 86.7
1962 82.9 72.8 83.3 82.1 84.6 82.1
1963 86.2 71.8 86.2 84.6 88.3 85.8

NOTE: The weight of cane produced on estates in 1963 was :

virgins 486,594 tons ; ratoons 3,028,906

Table XIII. Average yields of virgin and ratoon canes on estates

Tons per arpent. A : 1957-1962(1) B: 1963

Island West North East South Centre

A B A B A B A B A B A B
Virgin 353 | 409 41.6 | 457 349 | 41.1| 388 456 | 33.8] 39.7| 33.7] 39.8
1st Ratoon 3321 376 357 39.1] 31.8] 39.0| 34.2] 393 ] 32.5| 351 ] 32.7] 394
2nd i 317 349 33.5] 37.5| 31.21 346 32.7] 37.6) 31.1| 33.3] 322 ] 354
3rd . 30.7] 33.8) 32.2| 34.1| 29.7 ] 326 | 314 | 37.2| 304 327 31.6 | 33.3
4th . 2971 33.6| 303 33.1 ] 287 | 33.8] 295 355} 2731 32.1| 30.7| 350
Sth . 286 33.6 30.7| 31.4| 277 ] 33.6] 27.5] 358 | 28.6 325 30.2| 350
6th " 2841 33.1 | 31.0] 32.7]| 276 | 3221 27.5] 353 ] 28.9] 31.6| 29.3] 359

NOTE:

O]

1960 excluded
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Table XIV. Evolution of 1963 crop — Production data at weekly intervals

Island| West | North{ East { South |Centre /sland| West [ North [ East | South [Centre| Island| West | North | East | South iCentre | /siand| West | North| East | South [Centre
6t July 13th July 20th July 27th July
Cane crushed (1000 m. tons) 253 — —= 94 145 14 451 16 10 145 | 240 40 719 32 65 204 1 338 80 [1,023| 50 148 | 265 | 440 120
Sugar manufactured 9 cane 977 — — 9.89 | 9.64 |10.32 |10.04 | 11.3 {10.42 10,06 | 9.83 |10.72 |10.21 [11.31 |10.23 |10.16 | 9.97 |10.89 [10.37 (11.44 |10.38 {10.31 |10.1]1 |11.04
Sugar manufactured (1000 m. tons) 247 — — 9.3 14.0 141 453 1.8 1.1 146 236 42| 735 36| 6.6 208 33.7( 881060 | 57| 153] 273 | 444 13.3
3rd August 10th August 17th August 24th August
Cane crushed (1000 m. tons) 1,283] 65 220 ! 316 | 527 155 11,595 85 306 | 374 | 633 197 | 1,851 ¢ 100 377 | 424 | 719 | 231 (2,158 120 464 | 480 | 822 4 272
Sugar manufactured % cane 10.52 | 11.62 [10.51 |10.45 |10.24 | 11.17 | 10.67 | 11.85 | 10.67 | 10.57 10.41 |11.33 [10.80 11.96 {10.79 | 10.67 | 10.51 {11.46 |10.94 {12.09 | 10.96 [10.81 |10.63 |11.58
Sugar manufactured (1000 m, tons) 134.9 76)] 23.0| 33.0] 540 1731702 ] 10.1 | 325] 39.5| 65.8 ] 22311999 | 12.0] 40.7| 452 755 i 26.5 [236.1 { 14.5{ 50.8 | 52.0 (| 87.3| 31.5
31st August 7th September 14th September 21st September
Cane crushed (1000 m. tons) 2,444 1 138 536 538 | 921 313 12,745 | 156 | 626 | 597 {L,016 | 354 |3,053 | 175 | 715 | 654 [1,114 ] 395 |3,347 1 194 | 801 709 11,208 | 435
Sugar manufactured % cane 11.08 {12.21 [11.11 {1094 [10.76 |11.70 | 11.2 {12.31 |11.27 |11.06 |10.85 }11.82 [11.33 [12.39 }11.46 |11.18 |10.97 [11.93 {11.46 |12.47 |11.62 [11.28 [11.07 |12.04
Sugar manufactured (1000 m. tons) 2709 | 16.8 | 59.5] 58.9 | 99.1 | 36.6 |307.9 | 19.3 | 70.5| 66.0 [110.2 | 41.9 [346.0 | 21.7 | 81.9 | 73.1 11222 | 47.1 |383.4 | 24.1 | 93.1 [ 80.0 |133.8 | 52.4
28th September Sth October 12th October 19th October
Cane crushed (1000 m. tons) 3,639 | 211 885 | 765 |1,302 | 476 |3,927 | 229 967 1 819 |1,395 | 517 |4,206 | 246 1,051 1 869 {1,484 { 556 |4,453} 262 {1,123 ] 915 11,562 | 591
Sugar manufactured % cane 11.56 |12.54 [11.76 {11.39 |11.18 | 12,12 | 11.67 [12.59 {11.90 |11.46 |11.27 [12.18 |11.75 |12.64 |12.02 | 11.54 }11.35 |12.25 {11.82 |12.70 | 12.13 |11.61 |11.40 |12.31
Sugar manufactured (1000 m, tons) 4209 | 26.5|104.1 | 87.1 {145.5| 57.7 |458.1 | 28.8 |115.1 | 93.9 |157.3 | 63.0 |494.2 | 31.0 | 126.4 {100.3 | 168.4 | 68.1 {526.3{ 33.3 |[136.1 |106.2 [178.0 | 72.7
26th October 2nd November 9th November 16th November
Cane crushed (1000 m. tons) 4,660 | 274 11,184 | 953 [1,626 | 621 |4,889 | 290 |1,252 ] 999 1,694 | 654 |5,135{ 306 1,318 {1,048 11,771 | 692 |5,342 | 320 |1,383 |1,086 |1,829 | 724
Sugar manufactured % cane 11.88 [12.73 $12.20 | 11.64 {11.49 (12,35 [11.92 {12.76 [12.27 |11.66 | 11.51 |12.38 |11.94 {12.78 {12.31 {11.67 {11.53 |12.40 |11.96 |12.77 |12.33 [ 11.67 |11.55 {12.41
Sugar manufactured (1000 m. tons) 553.8 | 34.9 1144.4 |111.1 }186.7 | 76.7 [582.7 | 36.9 |153.7 |116.5]194.6 | 81.0 }613.2} 39.0 J162.1 |122.2 |204.1 | 85.8 |639.0 | 40.8 |170.4 {126.7 |211.4 | 89.7
23rd November 30th November 7th December Total crop production (preliminary figs.)
Cane crushed (1000 m. tons) 5,542 | 338 }1,420 |1,131 | 1,888 | 765 |5,634 | 357 11,420 {1,171 {1,917 { 769 15,607 | 374 1,421 |1,210 1,923 | 769 |5,747 § 374 [1,421 [1,260 1,923 | 769
Sugar manufactured %, cane 11.96 12,72 [12.33 {11.66 111,55 | 12.39 | 11.95 [12.68 [12.35 |11.61 |11.54 |12.39 {11.95 |12.66 |12.36 | 11.60 [11.54 | 12.39 |11.93 |12.66 |12.36 |11.54 | 11.54 [12.39
Sugar manufactured (1000 m. tons) 662.8 1 43.0 11750 {131.9 {218.1 | 94.8 |673.3 | 45.2 |175.4 {136.1 |221.3 | 95.3 |680.8 | 47.3 {175.7 |140.5 [221.9 | 95.4 |685.6 | 47.3 {175.7 |145.3 |221.9 | 95.4
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Table XV. Evolution of cane quality doring 1963 sugar crop
Island West North East South Centre
Week Ending
A B A B A B A B A B A B
6th July 11.67] 9.88| — — — — |11.60] 9.86 |11.67 | 9.82]11.92 [10.32
13th ,, 11,97 ]110.36 [13.29 [11.30 | 11.98 | — |11.75]10.17 |11.76 ;10.01 | 12.42 ] 10.94
20th ,, 12.21 110.50 [13.43 [11.31 | 12.06 | 10.21 | 11.90 | 10.42 | 12.10 | 10.35 } 12.59 | 11.06
27th 12.42 | 10.74 | 13.52 }11.68 | 12.15 | 10.48 | 12.24 | 10.82 | 12.24 | 10.54 | 12.82 | 11.33
3rd August 1270 [ 11.12 113.89 | 12.19 | 12.38 | 10.80 | 12.51 | 11.12 |12.70 | 11.04 | 13.13 | 12.64
10th ., 12.80 | 11.36 [13.94 | 12.60 |12.62 | 11.12 | 12.60 | 11.25 | 12.64 } 11.15 [ 13.26 [ 11.85
17th . 13.01 [11.54 {14.01 |12.60 |12.81 |11.30 | 12.77 | 11.46 | 12.85 | 11.30 | 13.61 [ 12.22
24th 13.23 |11.78 1 14.29 | 12.78 | 13.08 [10.67 | 12.97 | 11.71 }13.12 } 11.53 | 13.70 [ 12.35
31st 13.50 | 12.07 114.45 |12.96 | 13.52 112.00 | 13.22 | 11.97 | 13.38 | 11.75 [ 13.92 | 12.52
7th September [13.74 |12.33 | 14.60 [13.01 [13.86 |12.32 | 13.45]12.23 |13.48 { 11.82 }14.07 | 12.66
14th 13.97 | 12.56 | 14.48 |13.13 | 14.36 | 12.83 | 13.72 | 12.42 | 13.84 §12.21 | 14.22 | 12.89
21st 14.20 [12.68 | 14.73 [13.14 [ 14.49 | 12.89 [ 13.79 | 12.19 | 13.97 | 13.37 114.40 | 12.97
28th 14.33 |12.82 [14.96 [13.33 [14.78 | 13.13 [ 13.99 | 12.66 ] 13.96 | 12.43 | 14.33 [ 12.98
5th October 14.46 [12.91 1 14.81 [13.25 [15.02 | 13.35 [ 14.11 | 12.69 | 14.16 | 12.50 | 14.38 | 13.06
12th - 14.55 112,96 | 14.75 | 13.38 | 15.20 | 13.48 | 14.06 [ 12.65 | 14.61 | 12.50 | 14.46 1 13.11
19th v 14.54 13.02 | 14.82 | 13.49 | 15.33 | 13.65 | 14.00 | 12.61 | 14.13 12.50 [ 14.46 113.21
26th 14.51 [12.94 | 14.86 [13.38 [15.33 | 13.62 | 13.80 | 12.37 | 14.12 §12.45 | 14.49 | 13 19
2nd November|14.39 12.81 | 14.85 [ 13.35 | 15.17 | 13.51 |13.66 | 12.14 | 14.04 112.38 | 14.30 | 12.91
9th 14.14 |12.53 | 14.57 | 13.10 14.98 113.23 13.31 | 11.72 | 13.88 | 12.23 | 14.20 | 12.82
16th . 13.96 | 12.43 114.30 [ 12.59 | 14.76 | 13.18 1 13.92 | 11.56 | 13.77 | 12.07 | 13.83 | 12.48
23rd 13.58 112.01 113.59 | 11.84 | 14.35112.75 | 12.58 | 11.21 | 13.61 | 11.78 | 13.97 | 12.58
30th . 12.74 | 11.24 [ 13.64 |11.99 | — — 112.02]10.67 | 13.16 | 11.26 | 14.17 | 12.66
7th December |12.50 111.02 [13.84 11233 | — — |12.00 }10.52 | — — — —
NOTE : A = Sucrose 9 cane

B = Sugar manufactured % cane
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Table XVI. Duration of harvest in days (A) and weekly crushing rates of factories in
1000 metric tons (B) in different sectors of the island, 1948 - 1963

YEARS Island West North East South Centre
A B A B A B A B A B A B
1948 132 |167.6 { 140 73| 122 | 42.1] 136 | 33.6] 140 | 600} 125 | 24.6
1949 133 |176.5 | 142 771 128 | 440 129 ] 37.0| 140 | 624 127 | 254
1950 141 {1846 | 130 | 10.1 | 140 | 47.9| 145 | 35.1 | 144 | 650 135 | 26.5
1951 154 1197.8 ) 150 | 10.3 ) 169 | 52.0] 159 | 40.3| 140 | 658 ) 132 | 294
1952 149 |192.4 | 151 99| 149 | 50.5| 155 | 402 ] 154 | 63.4| 131 | 284
1953 158 12057 ] 162 | 11.8) 167 | 57.7] 161 | 425 153 ]| 66.0| 145 | 27.7
1954 140 {214.1( 142 | 11.7( 137 | 60.5| 138 | 429 147 | 68.7 ] 134 | 303
1955 133 12226 134 | 128 122 | 6421 140 | 415} 140 | 71.6 ) 127 | 325
1956 136 |227.3§ 129 | 12.7] 137 | 62.7| 138 | 434 138 | 76.2 | 128 | 323
1957 128 {2375 144 | 133 104 | 682 133 | 429 141 | 786 | 129 | 345
1958 131 |232.2) 131 | 13.7| 109 | 682 142 | 429 142 | 76.4 | 135 | 30.9
1959 134 [248.4 | 127 | 155 106 | 71.8 | 152 | 46.7| 148 | 79.4 | 136 | 35.1
1960 113 1148.3) 110 | 10.5) 116 | 439 123 | 295 118 | 46.2| 81 | 18.2
1961 150 |230.2 | 147 | 13.6] 126 | 66.2 | 160 | 44.6 | 165 | 72.2 | 154 | 33.6
1962 140 12314 158 } 129} 136 | 66.9] 159 | 422 ] 141 | 78.8 | 111 | 30.6
1963 153 |263.3] 160 | 16.3] 132 | 75.4 | 174 | 50.6 | 156 | 86.0 | 154 | 349
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Table XVII.

Summary of chemical control data 1963

(i) CANE CRUSHED AND SUGAR PRODUCED
£ =t A ] = e 5 E] [ Z g = 2 2 A = 2 g2 = € ] £ 2 2 &
3 Z g = o < . Z 5 © £ 5 s g o g E =< & S < = 2 1 Exg
S I - A - - P - - T O - - - T - - T o I il - I O I N
= “ = o A = = } “n a = =
CRUSHING From 517 1247 19/7 6/7 17 127 207 26/6 24/6 19/6 26/6 2046 176 286 29,6 17/6 28/6 147 17 2R/6 12/6 6/7 17 —
PERIOD To 9N | 23T | 290 2L 9L S/ 2 2201 | 192 | B2 [ oe/12 | oy | o2 2o | e | e | oaga | oz | 2o oz | 2e | 2 | asn -
No. of crushing days 130 109 108 113 106 93 105 124 150 149 138 129 138 121 117 114 127 125 127 129 114 120 122 122
No. of crushing hours per day 2088 ] 2244 | 2315 | 21.04 | 21.63 | 22.72 | 21.32 | 20.10 | 21.03 | 21.10 17.84 10.95 1757 | 2147 20,56 | 21.13 16.89 19.11 2112 18.83 2150 | 22.67 22,55 20.82
Hours stoppage per day 1.37 1.02 0.78 0.54 1.08 0.66 0.72 0.52 1.58 0.58 0.60 0.3% 0.58 037 0.57 0.56 0.18 0.42 0.66 311 0.73 0.29 .04 0.88
Overall tune Efficicney 938 | 957 | 968 | 975 | 953 | 971 967 [ 974 | 930 | 913 | 967 902 | aas | oxar | orn ] 073 | 900 | erx | wro | k70 | eer | ons 95.6 059
CANE Factory 169,265 | 52,510 | 66,414 1125,076 1 128,784 | 73,397 | 170.306 | 99.622 | 8473 | 21592 | 78319 {004 625 203,566 [201.405 [ 142,197 | 161,515 124344 [201001 | s3852 | 82308 128,058 | 134837 | 235.6¢0 | 3,517,205
(Ch}l(LLlJISIcHILzs) Planters 184,347 [172.013 (144,439 | 67,388 | 155,621 | 147,159 | 118.236 | 145407 |250.677 |102.639 | 63,983 | 33005 | 44726 | co16 | 6012 | 27,96 | =006 173 | soase | 7s7 | waors | 75,009 (111837 | 2,220,460
Total 373,632 224,523 | 210853 | 192,46+ | 284,405 1220,536 |26%,542 | 245,029 | 700,150 314,431 |142,302 135,450 |248.290 {270.821 {211,089 1188711 |126,350 | 201,184 | (3a211 | 161.185 [212.073 [209.946 [247.477 | 5,746,674
Factory %, Total 507 | 234 [ 315 [ es0 | 53 | 335 [ 90 | 407 | 641 | 673 | 550 858 | 220 | 744 | 674 1 856 | 984 | 990 | 4oy S 604 | a2 | 678 612
Per day 2874 | 2060 | 1,952 | 1703 | 2683 | 2,322 | 2,748 | 1976 | 4668 | 2110 | LO3L | yrys | 1799 | 2238 | rsas | 1655 | 995 | 1609 | 1057 | 1240 | 1seo | 1750 | 248 | 20
Per hour actual crushing 137.8 91.8 84.3 BLO | 1241 105.3 128.9 983 | 2219 100.8 57.8 050 104 042 878 783 589 | 842 SO0 66.4 96.6 772 1263 97K
XZQEISEFE[ES M.134/32 per cent 1.5 169 | 228 119 | 433 1.8 24 6.1 3.7 20 0.8 07 a g 03 19 78 | 194 16 202 40 _ s 91
(Factory) M. 147)44 per cent 279 | 375 | 443 | 376 | 344 | 537 | se2 | 594 | 245 | 327 | 362 27 | 216 | 256 64 20 | 202 | 220 ] aos | sa0 | 229 24 159 289
M. 202/46 per cent 9.8 16.5 6.8 6.1 10 45 0.3 8.5 8.7 6.4 5.3 3.7 49 s R2 34 42 10.6 S 6.4 72 1.7 41 59
M. 93/48 per cent 09 a3 0.6 — 14 0.4 0.4 0.2 9.6 29 39 23 24 4 16.4 17.1 16 25 25 1% 54 18 5.0 47
Eb¢ne 1/37 per cent — 0.7 20 8.6 0.7 -- 0.9 5.7 29.3 168 12.2 162 206 15.2 385 25,6 5.7 16.2 107 48 277 41.7 55.6 191
Ebénc 50747 per cent 1.5 — 03 4.5 0.6 — 03 Q.3 4.1 14 23 1.2 49 26 1.0 1.6 2.5 4.8 19 1.0 4.7 36.3 125 1.4
B. 3337 per ceat — — — — — — - — 5.7 19 8.0 124 1.4 2.5 24.8 22 1.2 5.3 4.9 18 15.0 9.2 36 5.6
B. 37172 per cemt 12.9 19.5 7.7 15.4 10.1 33.6 14.0 13.4 5.3 210 11.7 16.9 9.2 16.8 0.2 — 40.8 4.6 19,0 17.1 32 1.0
Other varieties 355 5.6 155 159 8.5 6.0 5.3 6.4 9.1 149 19.7 49 22, 72 41 62 140 | 142 11.9 10.9 9.0 49 1.5 1
SUGAR Raw Sugar 47.340 | 27,167 [ 26,589 | 23,658 | 36,238 | 19,903 [ 35,686 | 28,487 | §1,335 | 35494 1 7773 | 26,410} 0280 | 32390 1 24860 1 21380 § 8,235 | 23,123 15444 | 13541 | 25300 | 20804 | 43,155 | 665382
PRODUCED
(Metric tons) White Sugar - — — — — 6,344 — - - - 7,438 — — — 6,359 - - - - — ~ 20.141
Total Sugar 47340 ) 27,167 | 26,589 | 23,658 | 36,238 26,247 1 35,686 | 28,487 | 81,335 | 35,464 | 15211 | 26,110 | 30.280 1 22390 1 24860 | 21,380 | 14,594 | 23.123{ 15444 | 18541 | 25300 | 2699 | 43,155 | 695,523
Tons Sugar 96° Pol. 48,593 | 28,001 | 27,307 | 24,309 | 37,249 | 27,093 | 36,636 | 29,308 | 83,436 | 36,529 | 15,711 | 26891 | 31,079 | 33241 { 25546 | 21,995 | 15,071 | 23,757 | 15,906 | 19.046 | 26049 | 27.6% | 44.339 | 704728
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Table XVI. Summary of chemical control data 1963

(m) CANE, BAGASSE. AND JUICES

5 2 g = s g < z 5 - 2 . = v - 5 .
=1 & 2) ] 2 o sl 5| ¢ g | & | 2 s | & S 5| 3|2z 4|z 2| 2| & |- 2
= P2 = S & z = & =] =
CANE/SUGAR Tons cane per ton sugar made 79 83 79 8.1 7.9 8.4 8.1 8.6 86 8.9 9.4 9.1 8.2 8.4 8.5 8.8 8.7 5.7 8.6 8.7 8.4 78 8.1 &4
RATIO " O o of 96° Pol 7.7 8.0 7.7 79 16 8.1 79 84 8.4 8.5 9.1 8.8 8.4 8.1 83 8.6 84 8.5 8.4 8.5 8.1 76 8.0 8.2
CANE Sucrose per cent 14.26 13.94 14.15 13.66 14.34 13.88 13.81 13.10 12.86 12.87 12.78 12.62 13.81 13.51 13.19 12.69 13.32 12.96 13.44 13.37 13.41 14.21 378 1347
Fibre per cent 13.76 13.65 14.08 12.64 12.76 15.08 13.69 417 13.08 13.02 13.86 14.15 12.06 13.61 12.88 13.32 13.27 11.88 12.92 12.61 12.47 11.04 11.65 13.11
BAGASSE Pol per cent 2.50 2.30 2.31 (.91 2.28 .94 1.79 228 1.86 i.6l 2.30 159 221 224 2.58 2.05 2.09 1.85 241 2.03 2.10 221 2.01 2.08
Morsture pet cent 49.40 48.25 45.37 46.85 48.13 50.28 4781 46.40 50.20 46.90 46.00 a7 77 18 49 47.50 49.58 47.40 | 46.01 4911 16.90 48.60 51.25 50.10 48.25 4838
Fibre per cent 47.16 48.63 51.33 50.36 48.69 47.13 49.82 50.51 47.20 50.76 50.83 50 20 48 45 49.60 4712 49.71 51,12 48.12 49 98 48.60 45.94 46.88 49.05 4876
Weight per cent cane 29.2 28.1 274 25.1 26.2 320 275 28.1 277 25.7 273 282 24.9 275 273 26.8 26.0 247 25.9 25.9 272 216 238 26.9
Ist EXPRESSED Brix (B,) 20.30 ) 20.39 1 20.33 19.24 20.41 20.51 19.59 19.15 18.59 18.70 18.35 18.12 19.46 18.99 18.23 17.63 18.59 18.09 17.17 18.21 18.87 19.10 18.66 18.99
Jurce Grawity Purity 882 | 883 | 880 | 902 | %91 897 | 887 | 88.1 s6.4 | 877 ) 870 884 | 882 | 886 [ 899 | 899 | 89.0 | 887 | 873 | 879 | &6 [ 911 ] 897 88.7
Reducing sugar/sucrose ratig 26 3.8 33 33 24 26 2.8 4.7 31 29 3.6 11 28 33 25 4.0 2.4 7.4 25 2.7 1.9 24 2.3 3.0
LAST Brix 3.12 4.19 342 1.91 2.39 3.86 3.18 313 4.30 283 4.07 172 357 2.95 179 237 1.6 | .85 276 279 274 1 9% 203 107
EXPRESSED
JUICE Apparent Punty 72.6 737 70.0 68.4 723 74.9 735.5 74.4 71.6 670 73.7 76.9 72.7 759 781 70.9 734 67.5 75.7 728 74 6 75.2 74.5 731
MIXED Brix 15.55 | 1641 | 1533 | 1486 | 1480 | 1542 } 1500 | 1389 | 1524 | 1403 | (3.3} 14.31 1496 | 1412 | 1aa1 | 1296 | 1352 | 1390 | 1433 | 1395 | 14.57 | 1510 | 14.69 14.65
JUICE Gravity Punty 86.2 85.4 854 87.1 86.1 86.5 86.8 83.5 85.0 852 84.6 86.0 ®6.5 867 8R4 873 86.8 86 4 856 85.7 87.4 880 879 86.3
Reducing sugarjsucrose rato 31 43 4.0 37 2.8 32 3.5 5.6 3.7 34 4.3 38 33 43 R 4.1 2.7 42 28 34 23 27 27 5
Gty. Pty. drop from [st expressed juice 2.0 29 2.6 31 3.0 32 1.9 2.6 1.4 2.5 2.6 24 17 [ I.5 26 2.3 2.3 17 2.2 1.9 25 1.8 24
ABSOLUTE Brix (Ba) 19.36 19.02 19.47 18.13 19.26 19.02 18.54 17.98 17.55 17.51 17.66 17.16 18.29 18.15 17.23 16.95 17.84 17.20 18.13 1797 17.65 1815 17.85 18.10
Juice Ba/B, 0.954 0.933 0.958 0.943 0.949 0.947 0.946 0.940 0.944 0.936 0.960 0.947 0.940 0.956 0.950 0.961 0.959 0.951 — 0987 0.935 0.950 0957 0.953
Grawvity Punty 854 84.8 84.6 86.3 85.4 85.9 86.3 84.9 843 84.4 84.0 85.6 85.9 86.1 878 806.4 86.1 85.5 85.1 LR 80.8 8.0 874 85.7
CLAR‘IHED Brix 15.18 15.77 14.54 14.60 14.64 14.70 14.91 13.62 14.68 13.6% 13.2:7. 13.77 14.61 14.45 13.96 13.54 13.62 13.93 1426 14.59 14.58 14.84 14.29 1435
juicE Grawity Punty — — 85.1 87.3 87.0 86.7 — 86.2 §5.4 85.5 85.0 87.2 86.8 86.9 — 87.7 86.5 — 85.8 864 88.4 89.0 88.0 86.7
Reducing sugar/sucrose rauo 32 4.2 4.4 3.7 29 32 — 55 3.7 34 4.3 3.5 29 4.1 33 5.0 2.6 38 2.7 3.0 2.2 31 2.7 35
|
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Table XVII. Summary of chemical control data 1963
(iiy PFILTER CAKE. SYRUP, pH. FINAL MOLASSES. SUGAR
. . = z 2 g 5 3 g £ g 2 = E . < . 2 - g T .
g = £ 2| 2 g : £ 2 z i 3 t 55| 3 £ g i £ 1z &
@ @ [ ) & s o 5 g é ; 3 2 ol & & 3 ~ = § z
FILTER CAKE Sucrose per cent 1.20 1.62 1.74 1.74 1.85 1,57 1.40 1.70 0.63 140 730 0.91 245 189 7.94 294 1.19 213 768 820 §.50 532 227 298
Weight per cent cane 3.0 3.0 4.4 3.0 33 4.2 32 33 33 34 1.9 44 38 2.2 L5 2.9 3.0 23 20 24 2.0 1.7 4.0 1l
SYRUP Brix 61.5 60.6 56.4 63.1 61.7 67.2 59.2 60.7 60.3 55.2 579 | ss0 64.2 58.9 71.6 65.6 58.9 58.6 58.5 59.8 58.9 60.8 65.2 61.4
Gravity Punty — - 85.6 86.7 86.5 — - 85.8 85.2 85.7 516 || g71 86.8 87.0 — 87.6 86.3 — 85.9 86.4 88.2 48.9 87.9 86.6
Reducing sugar/sucrose rano 33 39 43 42 3.2 27 - 4.5 33 35 4.4 36 2K 26 2.7 5.3 24 37 23 28 23 3.2 29 14
pH VALUES Limed juice 7.8 — 78 8.1 79 - - 8.3 8.5 8.0 8.0 81 81 80 76 80 82 7.6 — 75 24 8.0 75 80
Clanfied juice 6.9 7.0 6.9 68 7.1 — 7.1 6.8 70 7.0 0.9 7.0 7.2 70 70 71 6.9 7.0 6.8 6.9 713 7.0 6.9 70
Filter Press juice — —- 5.8 — 7.5 — — 6.7 7.7 8.2 -— 8.7 7.8 6.7 7.0 — 6.8 6.6 — — 83 7.9 8.0 7.6
Syrup — — 6.5 6.4 6.6 - - 6.5 6.8 68 68 6.8 6.8 6.7 - 7.0 6.3 6.7 — 6.9 7.1 6.6 6.8 6.7
FINAL Brix 99.6 | 989 97.3 96.1 98.2 94.7 96.2 94.8 97.2 95.4 95.4 050 | 953 % 4 957 "7 993 940 | o940 954 975 912 047 067
MOLASSES
Sucrose per cent 34510343 1 331 Mz Ak 353 339 | 30T | M3 34S ] 326 M5 |30 ) 32 | e | 36 | o367 | 359 | e | aso | aee | o | oasa 342
Reducing sugar per cent 15.1 16.7 17.7 15.6 13.2 99 16 & 20.0 124 15.1 6.7 122 158 132 14.6 18.7 122 131 131 12.1 R 15.0 14.1 14.5
Total sugars 496 | SLO | 508 f 498 f 483 ) 477 1 507 ) 507 | 467 ) 496 | 493 | g7 | a1 | 474 | 482 | 523 | 489 | 489 | 475 | 470 | a6s | 491 | a9z 487
Gravity Punty 3.7 1 347 | 340 [ 356 4 357 | 372 | 353 | 324 f 354 ] 362 | 341 33 [ 336 [ 3ss [ 3sa ] 359 | 370 | 381 | 366 | 376 | 370 | 362 | 370 353
Reducing sugar/sucrose ratio 43.7 48.7 53.4 45.6 375 28.0 494 65.1 362 436 513 a3 495 w6 415 s 6 309 30.4 380 33.6 KEN] 43.9 402 42.4
Weight per cent cane at 95° Brx 2.68 3.30 3.06 2.37 2.62 309 2K0 267 250 294 1.02 281 248 251 2.00 241 2.77 2.47 274 2,79 213 231 243 2.72
SUGAR MADE White sugatr recovered per cent cane — —_ — — 2.88 — — - - 523 — - — 5.03 — - — — - 0n.3s
Raw » " " 12.67 | 12.10 [ 12.6F | 1229 | 1274 9.02 | 1237 | 11.63 | 1162 [ 11.29 54611095 | 1220 | 1196 | 11.78 | 11.33 652 [ 1149 | 1150 | 1150 | 1193 | 1281 | 1242 11.58
Total . . . 12.67 | 1210 | 12.6) | 1229 | 1274 1190 [ 1237 | 1163 | 1162 | 1129 | 1069 | 1095 | 1220 | 1196 | 1178 | 1133 ] 1155 | (149 | 1150 | 1150 | vio3 | 2 | 1242 11.93
Average Pol. of sugars 98.54 | 98.95 | 98.59 | 98.64 | 98.68 | 99.07 | 9856 | 9577 | 9848 | 9880 [ 99.16 | on87 | 9853 | 0852 | ares | 9876 | w914 | 0863 | 9887 | 98.61 | omss | ones | ones 98.69
Total sucrose recovered per cent cane 12.49 11.97 1243 12.12 12.57 179 12.19 11.48 — i3 10.69 10.83 1202 1178 11.62 11.19 11.45 11.34 11.37 11.34 11.79 12 64 1225 TRY]
Moisture content of raw sugar per cent 0.28 0.28 0.36 0.40 0.37 — 0.37 0.28 0.35 0.30 0.28 0.32 037 0.25 0.32 0.33 0.35 0.40 0.22 0.42 0.32 0.36 0.37 0.35
Dilution indicator 23.7 36.4 343 | 416 | 389 — 34.5 29.3 29.9 333 26.7 39.3 335 205 | 306 | 363 38.3 417 | 241 432 374 36.5 3.0 36.5
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Table XVIL

Summary ef chemical control data 1963

vl MASSECUITES

= = o S = P g =
e [ 5| 2 2| = ] A - -
CIN I N T R R A I I
= 4 & E & 5 2 $ E 3
MAGMA Apparent Punty 18.6 88.3 85.3 81.2 829 822 78.6 $0.1 3.2 §8.5
A—MASSECUITE | Brix 94.3 94 8 94.8 93.0 951 933 95.1 949 94.4 94.6 92,6
Apparent Purity 839 #3.0 83.6 818 §3.2 82.8 804 793 sS4 826 84.0
" ,, of A—Molasses 68.6 61,4 64.1 64.3 63.2 62.2 58.6 57.0 64.0 56.3 63.9
Drop 1n Purity 15.3 20.6 19.5 20.5 20.0 206 203 223 17.4 263 20.1
Crystal per cent Brix . massccuite 48.7 54.8 543 57.4 4.3 54.5 527 519 483 60.2 -
Cubie feet per ton Brix in Mixed Juwce 30.4 26.1 254 253 299 343 335 302 27 240 278
A~—Massccuite per cent total massecite 59.3 538 576 50.3 66 4 64.5 644 614 68.2 493 45.8
B—-MASSECUITE Brix 96.5 96.0 96.1 95.7 988 96.2 95.9 96.5 96.0 96.1 94.5
Apparent Purity 2.1 70.3 708 748 69 4 721 71.2 69.5 70.2 69.7 723
» . of B—Molasses 51.2 50.5 46.7 491 46.9 49.8 492 468 49 8 44.6 558
Drop i punty 20.9 198 24.1 257 225 223 220 27 204 25.1 16.5
Crystal per cent Brix m massceuile 428 40.0 482 50.5 424 444 434 427 40.6 453 —
Cubic feet per ton Brix in Mixed Juice 12.8 118 1.0 16.0 7.6 10.0 10.2 17 8.6 12.5 19.7
B—Massecuite per cent total Massecuite 248 243 248 319 16.9 18.8 19.6 239 179 238 326
Kgs. Sugar per cubic foot of A & B Massecuite 18.7 205 219 226 12 175 18.0 19.1 19.4 211 15.7
C—MASSECUITE Brix 98.9 100.7 100.3 98.9 101.5 U7 99 ® 99.6 99.2 99.3 99.9
Apparent Punity 56.5 56.3 53.5 546 57.7 58.3 55.7 541 549 555 517
" . of tinal Molasses 347 316 27.8 328 324 358 331 28.9 328 34 311
Dropm Punity PIR 247 257 218 253 225 227 252 220 24.] 266
Crystal per cent Brix in massecuite 334 36.1 356 324 374 350 339 334 339 3501 —
Cubic feet per ton Brix i Mixed Juice 8.1 10.7 7.7 9.0 75 8.9 8.4 7.0 6.7 121 133
C—Massecuite per cent total massecuile {59 21.9 17.6 17.8 6.7 16.7 16.0 14.6 13.9 249 2.6
TOTAL Cubic feet per ton Brx in Mixed Juice S1.3 48.6 4.1 503 45.1 54.0 52.1 48.9 479 48.6 60.8
MASSECUITE
w s .o sugar made 63.6 62.5 553 539 56.5 69.6 64.5 61.3 600 63.0 81.7

E, é = 2 = ~ = > E = 3 5 4
s 2 B e | dlez| g 2] B 2|2 540
U N U - N -0 I B - O - B I <
é_; § I = m 5 v K T = <
833 85.1 90.5 769 822 80.9 81.2 R3.R — 80.8 8a.s — 82.8
94.1 95.4 9.1 93 6 95.0 94.0 93.7 94.0 943 95.0 93.9 94.1 94.3
856 841 818 BG S 812 RS9 86.3 84.8 831 RlK 85.0 81.6 83.0
64.0 60.5 62.8 64.6 580 69.7 68.6 63.0 61.7 63.7 61.4 60.3 62.7
216 236 19.0 223 252 16.2 17.7 21.8 214 18.1 242 21.3 203
0.0 59.7 S 63.0 0.0 53.3 56.4 58.9 55.9 49.9 627 537 54.4
228 25.6 33 30.2 25.6 31.8 260 211 27.0 273 22.6 KEN| 8.6
48.8 544 58.6 58.2 55.2 53.0 50.4 45.9 56.2 65.0 531 67 1 58.8
95.8 97.2 947 94.5 9.5 96.0 95.3 94.6 96.7 96.7 95.1 95.1 95.9
7400 69.8 73.1 731 67.3 76.3 75.5 742 732 72.5 729 73.7 72.0
49.7 424 536 501 42.1 58.8 538 51.5 536 494 48.2 51.9 49.8
244 264 19.5 23.0 252 74 21.7 227 196 231 24.7 21.8 222
458 46 0 42.0 40.1 43.5 42.3 47.0 40.8 a3 457 47.7 453 442
14.3 10.9 128 2.5 13.8 15.5 17 15.2 12.3 84 12.0 9.7 1.7
30.5 248 240 241 297 25.8 332 331 255 20.0 28.1 19.6 24.0
20.R 217 18.2 19.5 207 16.6 184 21.5 196 228 24.0 19.2 19.8
98 5 100 5 1001 98.6 990 K6 99.8 980 9K 2 100.0 98.3 100.5 99.5
56.6 555 57.9 5601 512 61.7 506 58.5 589 56.4 [UUS 57.t 56.6
31 280 299 302 359 332 35.0 129 351 348 30.9 32.6 323
231 275 280 259 15.4 28.6 216 25.6 23.8 21.6 296 24.5 243
347 R2 399 37.1 56.9 427 33.2 18.2 36.7 331 428 364 59
97 74 9.3 n.2 7.0 12.7 &5 9.6 8% 62 5.0 6.6 84
20,7 16.8 174 177 154 21.2 164 210 18.3 150 8.8 13.3 173
46 7 439 502 52.0 46.3 59.9 5.6 459 48.0 419 42.5 49.3 48.7
60.3 55.1 66.4 62.3 56.9 76.5 65.1 59.7 62.6 51.6 51.3 60.1 61.1
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(v) MILLING WORK, SUCROSE {OSSES AND BALANCE  RiCOVERIES

s | Bl 8| 2] ¢ SE . <3 z s 5] 2| 2 5] ¢ F|. 3
=S S I R R I N T e - - O SHEl S el 2| 5| 2| 2| 28 |5ar
S I - I O T - I I B R I A I Sl s | 2| a4z ||| & |F <
= < o] ) & 7 =
M/ll_LING Imbibition water ) cane 30.1 22 30.0 270 RN 34 8 29 231 9% 352 270 REA 2K 274 a2 REM] %9 04 332 279 259 20.7 290
WORK 05 fibre 219 167 217 213 267 208 218 23 177 229 254 191 226 241 213 257 263 243 234 264 224 224 230 221
Extraction rihio 371 Mo 38 277 328 298 26.0 340 306 237 354 252 323 38 415 322 30.6 29.6 363 309 237 332 298 37
Ml extraction 94.9 95.4 95.5 90.3 95.8% v5.8 V6.4 g3l 90.0 96 8 93 1 96 4 96 0 95.4 947 957 95.9 06 5 953 96,1 95.8 96.3 96.5 95.8
Reduced mul extracton 954 95.8 Yol 96 5 939 90 - ya y ERRY 496.2 Rl vSs.6 96.9 EA B3R 94.8 960 962 96.3 95.5 96.1 958 958 96.2 96.0
SU(?‘RQ‘SIE Sucrose fost i bagasse 7, cane 073 Q.65 0.63 04y .00 ol (49 0ot (VA1 0.42 0.63 0.45 053 062 0.71 058 .54 016 063 Q.53 0.57 052 0 4R 0.56
LOSSES n filter cahe ©, cane 0.04 0.05 0.08 0.05 .06 0.07 0.03 0 U6 0.02 0.05 0 004 0.09 006 012 009 0.04 0.05 013 020 0.17 0.09 0.09 0.07
, i molasses © cane 0.88 1.09 099 0.80 0.89 1.09 0.94 0132 084 101 0.9% 097 079 08s 0.67 0.82 097 0.90 0.95 1.00 0.75 0.79 0.86 0.89
Undetermuned losses 7, cane 012 0.18 (e 0.2l 022 0.31 a4 0.09 ous 024 043 033 036 0,29 007 0.04 032 0.21 0.34 0.30 013 0.47 010 0.18
Industrial losses ¥, can: 1.04 132 1.09 106 117 147 1.13 097 09l 13 .55 1.3 1.24 [l 0 Re n.os 133 | 16 144 ] 50 1.05 1 05 1.05 114
Total losses ©, cune 1.77 () 172 1.54 177 209 1.62 Lol 142 .72 2.1y 1.79 179 173 157 150 1.87 162 207 203 1.62 1.57 153 70
SUCROSP Sucrose 11 bagusse ©, sucrosc i cune RS 4.64 4.48 151 4.16 4.47 350 4oy 399 3.26 4.90 257 398 459 515 4.3 4.06 352 4.69 3.96 4.24 .66 3.47 416
BALANCE . . lilter cake °, sucrose in cane 0.28 0.36 0.54 0.37 0.42 .30 0.33 0.46 0.16 0.39 1.09 031 0.66 0.45 092 0.71 027 .39 1.1l 150 1.24 0.63 0.66 0.52
. , mobisses ®, sucrose incune 617 7.82 700 5.80 6.1% 783 679 626 6.52 7.85 7.67 .69 572 6.29 5.08 646 7.30 691 707 74K 3.62 556 6.21 6.60
Undetcimmed losses 7, sucrose mcane (h.%4 126 012 1.54 1 5% 224 1.07 069 0.39 I 86 3,40 262 REG 1 4% 054 0 242 1.62 283 2 [EX 1.20 075 [ERR
Industiral losses ¥, suctose n cune 7.20 9,44 7.66 770 LIRS 10.39 T 740 7.07 10 10 1216 10.63 .09 R 22 6,54 749 9 99 £.92 10.71 11.22 7.79 7.4 7.62 8 45
Total losses ?, sucrose mn cane 12.40 14.08 1204 .27 1234 15.06 1175 12.29 11.06 13.36 17.00 14.20 1297 12.51 11.89 11.82 14.04 12.44 15.40 15.18 12.03 11.05 1109 12.61
RECOVERIES Boiling house recovery 923 90.1 92.6 $2.0 91.3 88.9 91.5 9272 92.6 §9.6 87.2 29.0 90.7 914 93.1 922 §9.6 90.6 88.7 88.3 919 92.3 92 | 91.2
Reduced bodimg house recovery (Ply MLJ8S ) 91t 59.8 91.7 90.3 90.7 873 902 91 9 92.6 5§94 88.1 KRN 89 4 90.1 90 R 90.5 R8O 89.7 8.1 R7 6 899 89 4 899 90.2
Overall reeovery 876 859 879 s 7 ¥7.7 849 383 877 $9.0 86.6 829 bR 870 K72 881 82 86.0 87.5 Rd o 84 8 880 RRY 8&.Y R7 4
Reduced overall recovery (Pty Mojas
oo, C12.5 86.9 86.0 8R.1 87.3 87.0 84 57.3 38.0 89.1 §6.6 §4.2 R5.3 ]s87 86.3 86.1 869 g4.6 80.4 841 84.2 K61 85.7 R6 5 R6.6
Boiling house eficiency 100.3 9%.6 100.4 99.6 v9.9 974 99.2 99.9 1019 98.3 87.2 974 97.8 993 99.6 100.0 98.7 99.7 97.6 97.3 999 99.0 99.6 99.3
I




Table XVIII.

XIX

Production and utilisation of molasses, 1948 - 1963

Used for Available N.P.K. equivalent
Production Exports production as in molasses
Year of alcohol fertilizer available as fertilizer
M. tons M. tons M. tons M. tons M. tons

N P,Os K20
1948 85,308 — 42,640 42,768 222 107 2,198
1949 96,670 1,867 41,728 53,075 276 133 2,728
1950 98,496 79 25,754 72,643 378 182 3,734
1951 125,819 3,601 44,896 77,322 402 193 3,974
1952 113,756 40,537 29,878 43,339 225 108 2,228
1953 141,449 67,848 16,037 57,564 299 144 2,958
1954 120,495 89,912 8,300 22,383 116 56 1,145
1955 106,839 53,957 9,005 43,877 228 110 2,255
1956 118,716 52,694 8,661 57,361 298 143 2,948
1957 110,471 72,539 7,796 30,136 157 75 1,549
1958 113,811 59,158 8,435 46,218 240 116 2,376
1959 118,056 59,985 9,632 48,439 252 121 2,490
1960 72,991 45,180 8,871 18,940 98 47 970
1961 139,234 64,633 7,357 67,244 350 168 3,456
1962 122,890 76,800 7,750 38,340 199 96 1,955
1963(1) | 149,586 108,740 8,192 32,171(2) 167 80 1,640

(1) Provisional figures

(2) 483 tons used in the preparation of animal foodstuff have been deducted




XX

Table XIX. Importation of inorganic fertilizers, in metric tons, 1950 - 1963

N P,0s K20
1950 3,990 870 1,930
1951 5,710 1,020 4,080
1952 5,800 1,140 2,960
1953 5,080 560 2,380
1954 4,170 1110 3,340
1955 5,620 570 3,110
1956 8,870 2,170 3,940
1957 6,900 2,770 4,390
1958 6,210 3,020 4,690
1959 8,500 2,740 5,310
1960 8,170 4,382 5,765
1961 7,462 4,769 4,569
1962 9,467 5,377 6,373
1963 9,762 5,079 6,952




XXI

Table XX. Sales of Herbicides, 1962 - 1963

1962 1963
HERBICIDES Quantity Quantity
Sales in Sales in
. Rupees . Rupees
Imperial Imperial
gallons Kgs. gallons Kgs.
MCPA — Metallic Salt 14,897 — 198,187 9,626 — 123,838
2, 4- D Amines 25,118 — 440,647 26,813 — 409,860
2,4 - D Esters 14,492 — 444,008 9,386 — 312,788
Pentachlorophenol 1,010 — 16,077 969 — 14,523
Sodium Chlorate — 272,937 349,715 — 276,502 357,866
Sodium Trichloroacetate — 335,595 1,034,933 — 339,981 970,747
(TCA)
Sodium 2,2 dichloro-
propionate (Dalapon — 21,933 226,810 — 5,070 48,906
Basfapon, Unipon)
Substituted Ureas
DCMU — 38,279 1,185,000 — 39,915 1,197,315
Substituted Triazines
Simazine — 21,432 303,191 — 26,833 388,777
Atrazine — — —_ — 2,377 40,144
Unclassified — 1,000 6,600 339 250 11,287
4,205,168 3,876,051




Table XXI.

Importation of Major Herbicides, 1953 - 1963

Inorganic Chemicals Hormone type Aliphatic Acid Substituted | Substituted Substituted
Derivatives phenols ureas Triazines
YEAR _ , 2,4-D; 2,4,5-T L .
gﬁ?ol;legle i(r)scg:ixg: MCPA T C A | Dalapon P.C. P. D.CM.U. | Simazine | Atrazine
Kgs. Kgs. Imp. Gall. Kgs. Kgs. Kgs. Imp. Gall. Kgs. Kgs. Kgs.
1953 55,605 — 50,041 2,550 12,488 — — — — —
1954 66,365 310 49,265 5,600 149,316 — 2,563 — — —
1955 81,494 124 49,706 6,125 254,300 — 3,448 — — —
1956 92,780 80 48,333 645 181,700 — 3,460 — — —
1957 107,961 4,000 36,142 565 163,278 — 1,824 — — —
1958 128,835 — 43,150 72 167,096 — 3,528 — — —
1959 173,383 7,050 60,261 — 264,389 — 1,534 — — -—
1960 304,851 6,000 76,629 — 377,063 400 2,641 12 500 568 —
1961 214,301 8,000 59272 — 363,716 9,553 1,403 30,000 1,812 —
1962 272,937 — 54,507 — 335,595 21,933 1,010 38,279 21,432 —
1963 276,502 — 45,825 — 339,981 5,070 969 39,915 26,833 2,377

100.9.¢



XXIII

Table XXI. Crosses made in 1962 and stored in deep freeze at — 5°C
Sown in November 1963

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seedl.
B.37172 x P.T. 43-52 — —_ 1 123 1 123
Ebéne 1/37 x M.202/46 — — 3 2559 3 2559
. x M.92/53 — — 1 660 { 660
. x M.99/53 — — 1 1968 1 1968
’ x 47 R2777 — — 1 27 1 27
M.134/32 x M.490/54 — — 1 240 1 240
M.93/48 x M.63/39 — — 1 495 1 495
M.99/48 x M.202/46 —_ — 1 69 1 69
M.305/49 x M. 213/40 1 102 — —_— 1 102
M.716/51 x E.1/37 — — 1 6 1 6
M.232/52 x M.147/44 — — 1 30 1 30
M.272/52 x M.147/44 — 2 279 2 279
M.97/53 x M.147/44 — 1 9 1 9
M.98/53 x M.213/40 — — 1 135 1 135
" x M.147/44 — —_— 1 249 1 249
M.262/54 x M.403/54 1 60 — — 1 60
M.323/54 x Ebéne 1/37 — — 1 159 1 159
M.376/54 x M.147/44 — — 1 795 1 795
M.107/55 x M.213/40 2 9 — — 2 9
M.332/56 x M. 241/40 1 9 — — 1 9
M.L.3-18 x M.202/46 — —_— 1 60 1 60
P.R. 1000 x 47 R4066 — — 1 1185 1 1185
Q. 56 x M.147/44 2 51 —_— —_— 2 51
Total . 7 231 21 9048 28 9279
Not germinated 6 — 2 — 8 —
Discarded 5 17 12 53 17 70
Grand Total ... 18 248 35 9101 53 9349

e e e e e



Table XXIIa.

XX1V

List of 1963 Crosses -— Sown in November 1963
Bi-parental crosses

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seedl.

B.34104 x M.92/53 — — | 270 1 270
B.52.’%98 x M.47/38 1 1368 — — 1 1368
» x M.189/56 1 1248 — — 1 1248
C.B.41-35 x unknown 1 21 — — 1 21
Chalain x S5TNG208 — — 1 2580 1 2580
Co. 281 x M.423/41 — — 2 129 2 129
’ x M.41/55 2 999 — — 2 999
C.P. 48-103 x M.B4/35 1 69 — — 1 69
C.P. 53-18 x B.34104 1 90 — — 1 90
D.109 x unknown 1 324 — — 1 324
Ebéne 1/37 x B.3337 — — ! 159 1 159
N x M.196/31 — — 1 420 1 420
Ebéne 50/47 x C.T.B. 2 87 — — 2 87
Ebéne 88/56 x M.43/51 2 189 — — 2 189
- x P.T. 43-52 2 441 — — 2 441

’ x 47R2777 2 75 — — 2 75

H. 109 x 5TNG208 — — 1 79 1 79
M.55/1182 x STNG208 2 318 — — 2 318
M.33/19 x STING208 2 117 — — 2 117
M.109/26  x STNG208 3 1299 — — 3 1299
M.134/32 x C.B. 41-35 2 249 — — 2 249
- x M.92/53 — — 2 933 2 933

x M.201/59 1 15 — — 1 15

“ x P.T.43-52 — — 1 135 — 135




XXV

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seed!.
M.134/32 x Q 58 — — 1 99 1 99
' x 47R4066 2 840 1 108 3 948
' x 40SN5819 — — 1 231 1 231
M.2/33 x P.T. 43-52 1 210 — — 1 210
M.47/38 x 28NG101] 1 51 — — 1 51
M.213/40 x M.403/54 1 438 — — 1 438
M.213/40 x M.490/54 1 360 — — 1 360
’ x M.202/59 1 420 — — 1 420
M.241/40 x M.202/46 — — 2 780 2 780
’ x P.T. 43-52 — — 1 1665 1 1665
" x Vesta — — 2 3675 2 3675
M.311/41  x M.423/41 — — 2 192 2 192
» x M.B1/52 — — 1 111 1 111
M.147/44  x 4TR2777 2 1161 — — 2 1161
., x S.C.12/4 i 129 — — 1 129
M.31/45 X M.189/56 2 198 — — 2 198
M.93/48 x Ebéne 1/37 — — 1 387 — 387
’ x S.C.12/4 — — 1 24 1 24
M.716/51 x M.213/40 — — 2 903 2 903
M.127/52  x M.361/56 1 390 — — 1 390
" x 27TMQI1124 — — 1 60 1 60
M.272/52  x Ebéne 50/47 1 231 — — | 231
» x M.92/53 — — 1 192 1 192
" x M. 69/56 2 90 — — 2 90




XXVI

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seedl.
M.272/52 - x M.189/56 2 900 — — 2 900
M.322/52  x 47R4066 — — 2 585 2 585
M.85/53 x M.189/56 1 750 — -~ 1 750
’ x M.P. 87 1 510 — — 1 510
M.97/53 x M. 69/56 1 780 — — 1 780
M.98/53 x CB. 41-35 2 66 — — 2 66
M.194/54 x M.99/48 2 81 — — 2 81
" x M.P. 87 2 150 — — 2 150
. x P.T. 43-52 1 1842 — — 1 1842
” x 47R2777 1 3150 — — 1 3150
., x Senneville 1 60 — — 1 60
" x 40SN5819 2 105 — -— 2 105
M.376/54 x C.B. 41-35 t 474 — — 1 474
’ x D.109 1 120 — — 1 120
’ x P.T. 43-52 1 390 — — 1 390
M.518/54 x Ebéne 1/37 1 453 — — 1 453
M.17 55 x M.147/44 1 399 - — 1 399
" x M.41/55 2 405 — — 2 405
M.107/55 x M.490/54 2 351 — — 2 351
M.117/55 x Ebéne 50/47 — — 2 978 2 978
" x M.377/41 — — 1 498 1 498
» x 47R2777 1 270 — — 1 270
' x Vesta — — 2 5034 2 5034
M.296/55 x M.43/51 1 432 — — 1 432




XXVII

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seedl.
M.296/55 x 40SN 5819 [ 231 — — 1 231
M.340/55 x M.147/44 1 600 — — 1 600
M.349/55 x P.O.J. 3016 1 684 — — 1 684
M.351/55 x M.43/51 1 150 — — 1 150
» x M.289/59 \ 420 — — 1 420
M.402/55 x M.147/44 1 51 — — 1 51
M.212/56 x Ebeéne 50/47 1 150 — — 1 150
" x M.31/45 2 315 — — 2 315
M.361/56 x B.34104 1 441 — — 1 441
. x Ebéne 50/47 3 1992 — — 3 1992
” x 27MQ1124 1 78 — — 1 78
M.6/57 x Ebéne 1/37 1 780 — — 1 780
" x Ebéne 50/47 1 246 — — 1 246
" x M.P. 87 1 735 — — 1 735
" x S.C. 12/4 2 12 — — 2 12
M.158/57 x M.92/53 1 24 — — 1 24
M.394/57 x M. 147/44 2 276 — — 2 276
" x M.55/55 1 1080 — 1 1080
" x P.T. 43-52 1 165 — — 1 165
’ x 47R2777 1 1323 — — 1 1323
M.563/59 x M.147/44 1 360 — — 1 360
M.576/59 x C.B.41-35 1 9 — — | 9
M.336 x M.213/40 — — 1 441 1 441
M.L.3-18 x Ebéne 3/48 — — 1 15 1 15




XXVIII

Greenhouse Field TOTAL
CROSS
No. No. No. No. No. No.
Crosses Seedl. Crosses Seedl. Crosses Seedl.

39MQ832 x M.213/40 ] 621 — — 1 621
” x M.55/55 1 615 — — 1 615
N.50-211  x M.143/41 2 189 — — 2 189
N.Co.376 x Ebéne 1/37 — — 2 147 2 147
" x M.423/4] — — 1 273 1 273
" x POJ 2878 — — 1 354 1 354
N.Co.382 x unknown 2 18 — — 2 18
P.0.J. 2878 x M.69/56 2 1320 — — 2 1320
Q.50 x M.99/34 2 180 — — 2 180
” x M.147/44 1 402 — — 1 402
Q.68 x M. 41/55 1 2091 — — 1 2091
Q.70 x M.41/55 1 1140 — — 1 1140
47R2777 x C.B. 45-6 1 30 — — 1 30
Total ... 110 39843 40 21457 150 61300

Stored in deep freeze for next
year 155 — 25 — 180 —
Not germinated 208 — 24 — 232 —
Discarded 128 1551 45 1599 173 3150
Grand Total 601 41394 134 23056 735 64450




List of 1963 crosses — Sown in November 1963

XXIX

Solution crosses*

CROSS No. of Crosses No. of Seedlings

B. 52298 M.147/44 1 1122
Co. 281 C.B.41-35 2 672
Co. 1208 Senneville 1 60
Ebéne 1/37 C.B. 41-35 1 360
Ebéne 3/48 Ebéne 50/47 1 690
Ebéne 50/47 M. 147/44 2 390
Eros M. 99/34 2 972
M.112/34 C.B. 41-35 2 561
M.241/40 C.B. 41-35 3 3384
M.198/51 M.147/44 2 1140
M.81/52 M.92/53 2 150
M.127/52 M. 147/44 1 840

’ 47R2777 1 1377
M.272/52 Ebéne 50/47 1 270

’ M.147/44 1 1728

» 47R2777 1 381
M.382/52 M.147/44 1 1602
M.85/53 John Bull 1 %0

» M 43/51 1 360
M.97/53 M.55/55 1 510

» P.T. 43-52 2 747
M.194/54 John Bull 1 120
M.323/54 Ebene 50/47 1 87
M.392/54 P.T. 43-52 2 369

*  Parentage of these crosses can be doubtful as some female varieties started giving pollen under the special
conditions in the crossing cubicles.




XXX

CROSS

No. of crosses

No. of seedlings

M.516/54  x M.147/44
. x M.43/51
M.518/54 x Ebéne 50/47
" x M.92/53
. x M.376/54
M.107/55 x M. 55/55
M.259/55 x John Bull
’ x P.T. 43-52
M.340/55  x Ebéne 50/47
M.349/55 x Ebeéne 50/47
M.261/56 X M.147/44
M.332/56  x M.147/44
M.361/56 x M.99/34

., x 47R2777
M. 6/57 x M. 376/54
. x 47R2777

M.563/59  x M43/51
M.576/59  x 47R2777
N.Co.376  x M. 147/44
P.0.J. 2878 x M. 99/34
Q.70 X M.147/44
” X M.92/53
" x P.T.43-52

Total ...

Stored in deep freeze for next year
Not germinated
Discarded

Grand Total

390
201
510
480
210

84




XXXI

Seedlings produced in 1963

Source Potted Discarded Total

1962 crosses 9279 70 9349

1963 bi-parental crosses 61300 3150 64450

1963 solution crosses 33618 2269 35887
— -

Total 104197 5489 109686




XXXII

Table XXIII. List of Approved Cane Varieties, 1964

M.134/32
M.134/32 white
M.134/32 striped
*M.112/34
*M.423/41
M.147/44
M.31/45
M.202/46
M.93/48
M.253/48
Ebéne 1/37
Ebéne 50/47
*B.H.10(12)

B. 3337

B. 34104

B. 37161

B. 37172

* To be uprooted before 31st December, 1969,



2.94 M.Tons Sugar Arpent

167 000 Arpents
491000 M.Tons Sugar






